
IALTT OF FAA

Q S DEC 118

cID

EVALUATION OF COLLOCATED
INTERMEDIATE AND WHOLESALE

INVENTORY LEVELS

DMIMPRIET-r7-oN S-A7-ME~ r A
App:oved for public releasel .

Distnzbutcn Unimited

- ..~OPERATIONS -'-ANALYSIS "DEPARTMENT

NAVY FLEET MATERIAL SUPPORT OFFICE
Mechanicsburg, Pennsylvania 17055 ::

Report 170

8 9..121808



I
EVALUATION OF COLLOCATED

INTERMEDIATE AND WHOLESALE

INVENTORY LEVELS

PROJECT NUMBER

N9323-F62-9045

Acces'uO: ;--- r

REPORT 170 N-iS . I"\ / NTIS-
71 ,' .-- T

UI:c 1-s

Submitted by: J,,. -
L. E. GILBERT &.v ca-_6b
Opsrztion Research Analyst . ,

I r

C. MICELI
Operations Research Analyst

Approved by: --------

K. T. ADAMS, LCDR, SC, USN

Director, Operations Analysis
Department

H. M. HARMS, CAPT, SC, USN
Commanding Officer
Navy Fleet Material Support Office

Date: NOV 2 9 1989



ABSfRACT

This study quantifies the extent of improved customer support provided by

intermediate levels of inventory collocated with wholesale levels of inven-

tory. An October 1986 General Accounting Office (GAO) audit (Report NSIAD-

87-19) recommended that Naval Supply Systems Command (NAVSUP) eliminate in-

termediate inventories which are collocated with wholesale inventories.

Although the Navy initially concurred with this recommendation, subsequent

analyses show that it is cost-beneficial to retain both inventories.

This report addresses four major areas: (1) the extent of collocation of

intermediate/wholesale inventories, (2) the impact on intermediate inventory

levels resulting from the removal of the collocated intermediate levels, (3)

the degradation in Average Customer Wait Time (ACWT) resulting from elimina-

ting cc.llcatud invetotie_, an" (4) the cost to maintain the currcnt ACWT

given the removal of collocated intermediate levels.

Our analysis reveals that the removal of collocated intermediate levels

produces a one-time inventory reduction of $5.6M for 1H Cog and $5.8M for IR

Cog, but inflates ACWT by at least 20% (72 hours) for 1H Cog and 5% (14 hours)

for 1R Cog. To maintain current ACWT while eliminating the collocated inter-

mediate level, we estimate the wholesale levels would require a substantial

increase in investment ($43.8M for 1H Cog, $87.1M for 1R Cog) of at least

eight times the decrease realized by the elimination of intermediate levels.

In addition to the one-time costs, annual costs to hold and maintain these

additional wholesale inventories will exceed the annual savings in interme-

diate inventories by this same factor of at least eight to one. Therefore,

the elimination of intermediate levels for collocated wholesale material is

not considered cost-beneficial.
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EXECUTIVE SUMMARY

1. Background. A General Accounting Office kGAO) Audit Report NSIAD-87-19

recommends that Navy eliminate those intermediate level assets which are

collocated with wholesale assets for the same item. GAO argues that the

levels are duplicate because the same demand was counted twice: once to build

the wholesale level and again to build the intermediate level. In addition,

the audit claims that there is no advantage in response time since wholesale

and'intermediate assets reside in the same bin. In response to the GAO audit.

the Navy agreed to eliminate those collocated intermediate levels which do not

provide better response time to the user than could be provided with wholesale

level stocks alone.

2. Objective. To quantify the customer support provided by intermediate

levels collocated with a wholesale level using a cost/benefit approach.

3. Approach. We address four major areas: (1) the extent of collocation,

(2) the impact on intermediate inventory levels from removing collocated

intermediate levels, (3) the degradation in Average Customer Vait Time (ACWT)

from removing collocated intermediate levels, and (4) the cost to maintain the

current ACWT given the removal of collocated intermediate levels. First, we

measured the extent of collocation for each of six Naval Supply Centers (NSCs)

from 1 January 1985 to 1 January 1989. Secondly, we used current stock point

data to measure the impact on the intermediate inventory levels, if either the

collocated retail items or all retail items were removed from the stock point.

(Even though GAO only recommended the removal of collocated intermediate lev-

els, we also considered the costs and benefits of removing all intermediate

stock point levels due to difficulties of identifying and segregating collo-

cated retail material from other retail material.) We computed the Average
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Funded Investment Level (AFIL) for all retail items and for collocated retail

items in order to evaluate the potential savings of GAO's recommendation.

Third, we computed the impact on AcWT of eliminating collocation in terms of

additional hours delay in delivering material to the customers. Fourth, w-

examined the necessary improvement in wholesale effectiveness and added

wholesale investment required to offset the degradation in ACWT if GAO's

recommendation were implemented.

4. Findings. For I Cog retail items, 95% of the total assets are for

demand-based items, but only 8% of the total assets are for intermediate

retail level requirements. Eliminating the collocated retail levels would

result in a one-time net reduction to retail levels of $5.6M. However, this

reduction would increase ACWT by 72 hours or 20%. (This increase is to ACWTs

which are already two to three times the OPNAV goal of 125 hours.) To main-

tain today's ACWT while removing the collocated intermediate stock point

levels requires an additional one-time wholesale inventory expenditure of

$43.8M or $8 for every $1 saved in retail levels. (Note that this expenditure

merely maintains today's ACWT; it does not do anything in terms of improving

the ACWT to reach its goal.) Eliminating all intermediate stock point levels

would yield a one-time reduction in retail levels of $25.1M. But this

reduction would increase ACWT by 100 hours or 28%. To maintain today's ACWT

while removing all retail levels requires an additional one-time wholesale

inventory expenditure of $106.1M or $4 for every $1 saved in retail levels.

In addition to the one-time savings/costs explained above, the annual costs to

hold and maintain these retail/wholesale inventories will accrue in the same

proportion as the one-time savings/costs.
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For IR Cog retail items, 99% of the total assets are for demand-based

items, but only 10% of the total assets are for intermediate retail level

requirements. Eliminating the collocated retail levels would result in a net

one-time reduction to retail levels of $5.8M. However, this reduction would

increase ACWT by 14 hours or 5%. To maintain today's ACWT while removing the

collocated retail levels requires an additional one-time wholesale inventory

cost of $87.1M or $15 for every $1 saved in retail levels. Eliminating all

intermediate stock point levels would yield a one-time reduccion in retail

levels of $55.5M. But this reduction would increase ACWT by 24 hours or 8%.

To maintain today's ACWT while removing all retail levels requires an addi-

tional one-time wholesale inventory expenditure of $258.1M or $5 for every $1

saved in retail levels. In either scenario, annual costs would accrue in the

same proportion as the one-time savings/costs.

5. Conclusions/Recommendations. Our analysis shows that the elimination of

either collocated retail or all retail levels would impact negatively on ACWT.

The expected costs of boosting wholesale levels to compensate for this

reduction in ACWT would result in an additional expenditure of at least $4 for

every $1 saved in intermediate levels. In summary, the collocation of whole-

sale and retail levels, which resulted from the Retail Inventory Management

and Stockage Policy (RIMSTOP) initiative, has paid for itself in terms of

customer support. Therefore, we recommend that existing intermediate levels

which are collocaLed with wholesale levels be maintained for both lH and IR

Cog material.
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I. INTRODUCTION

An October 1986 General Accounting Office (GAO) audit recommended that

Naval Supply Systems Command (NAVSUP) eliminate intermediate (retail) inven-

tories which are collocated with wholesale inventories (documented in GAO

Audit Report NSIAD-87-19, reference (1) of APPENDIX A). The GAO audit claimed

that there is no advantage in response time since, for items with collocated

levels, both wholesale and retail assets reside in the same storage bin. The

Navy's response to the GAO audit stated, "The Navy will eliminate those inter-

mediate inventories that are located at the same stock points as wholesale

inventories and do not provide better response time to the user." Since

identification of wholesale and rotail material is currently impossible, the

elimination of collocated intermediate levels was to occur upon implementation

of the Stock Point Automatic Data Processing (ADP) Replacement (SPAR) project

at the stock points.

Subsequent analyses, references (2) and (3) of APPENDIX A, identified

several cost-effective benefits of having collocated wholesale and inter-

mediate levels. Via reference (4) of APPENDIX A, NAVSUP directed us to quan-

tify the extent to which the retail levels provide better response time to the

user than could be provided with wholesale level stocks alone, and to analyze

the costs/benefits of the collocated retail and wholesale levels. We examined

four major areas: (1) the extent of collocation, (2) the impact on inventory

levels from removing collocated intermediate levels, (3) the degradation in

Average Customer Wait Time (ACWT) from removing collocated intermediate lev-

els, and (4) the cost to maintain the current ACWT given the removal of collo-

cated intermediate levels.



II. ANALYSIS

In this section, we discuss the data and definitions used in the study,

analyze the extent of collocation over the five year period of 1985 to 1989,

the impact of eliminating the collocated retail levels on inventory levels and

ACWT, and the cost tc maintain ACWT at its current level if collocated retail

levels are eliminated.

A. DATA. We used the Master Stock Point Record (MSPR) files which were

created approximately the first of January of each year for the five year

period of 1985 through 1989 to measure the extent of collocation. The MSPR

contains a "snapshot" of the assets and requirements for each item on the date

the file was created. We restricted the data universe to 1H and 1R Cognizance

Symbols (Cogs) and to the Continental United States (CONUS) Naval Supply

Centers (NSCs). Each year's data is assumed typical of levels and assets for

that timeframe.

We used the January 1989 MSPR data to measure the impact on inventory

levels of eliminating collocation. The underlying premise is that the current

collocated wholesale assets typify future average wholesale assets if demand-

based intermediate levels were eliminated. In the analysis of this data, we

did not address the questions of excess, long supply, and possible redistri-

bution of wholesale material.

We used Requisition Response Time Management Information System (RRTMIS

II) data for CY88 (reference (5) of APPENDIX A) to measure the impact on ACWT.

The RRTMIS II Total Requisition Response Time (TRRT) report provided response

times separately for two customer universes: (1) Shipboard Uniform Automated

Data Processing qystem (SUADPS) (mechanized Afloat) customers and (2) Mili-

tary Supply and Transportation Evaluation Procedures (MILSTEP) (Ashore) cus-

tomers. We also used the Point of Entry (POE) Effectiveness statistics from
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NAVSUP Publication 295 (annual compilation of NAVSUP Form 1144 Reports, re-

ference (6) of APPENDIX A) in addition to Supply Material Availability (S:IA)

values provided by the Navy Ships Parts Control Center (SPCC) and the Navy

Aviation Supply Office (ASO) as input to the collective ACWT measurement.

B. DEFINITIONS. The universe of items which we evaluated for collocation is

the group of all stock point retail items. By definition, retail items

include all demand-based and some nondemand-based items. The demand-based

items are those which have either a Variable Operating and Safety Level (VOSL)

stock level or a positive reorder point (fixed levels). The nondemand-based

items include those with a positive quantity in either: (1) Planned Require-

ments (PRs), (2) Backorders (BOs), or (3) Numerical Stockage Objective (NSQ).

For each item, we computed assets and requirements to determine whether or not

an item had col-ocated wholesale material, since the current system (Uniform

Automated Data Processing System (UADPS)) does not distinguish between whole-

sale and retail.

A strict definition of collocation follows: "Whenever the total assets

exceed the total retail requirements for an item, then that item is defined to

be a 'collocated item', and the amount in excess is assumed to be wholesale

material." We applied this strict definition both in determining the extent

of collocation and the impact of removing collocation. FIGURE 1 shows the

requirements as a stack, with the "protected" wholesale requirements at the

bottom, retail requirements in the middle portion, and collocated wholesale

assets at the top. The total assets equal the sum of the on-hand quantity and

the in-process receipts minus the in-process issues. The protected wholesale

requirements are the sum of the Fleet Ballistic Missile (FBM) Protection Level

(PL) and the Prepositioned War Reserve Material (PWRM). (We assumed that if

the intermediate levels were eliminated, the protected wholesale levels would

3



not be affected.) The nondemand-based intermediate retail requirements are

the sum of the PRs and the BOs plus that portion of the NSO quantity which

exceeds the Reorder Point (RP). The demand-based intermediate level (which is

the candidate for elimination per the GAO recommendation) is the Average

Funded Investment Level (AFIL), the sum of the RP and half of the Operating

Level (OL). Material due-in was not considered in the analysis because one

cannot determine if a due-in is retail or wholesale and dues are often can-

celled or otherwise changed.

ADDITIONAL ASSETS WHOLESALE

ASSETS • ON-HAND STOCK.
V LA IN-PROCESS RECEIPTS -

T F Al IN-PROCESS ISSUES
0 RP E E
T ALTQ
A A
L NSO -RP A MI T

BACKORDERS L a
R / IF ASSETS EXCEED TOTAL REQMTS
E PLANNED REQMTS THEN THERE IS COLLOCATED WHLSL

M PWRM PROTECTED
T __

S WHOLESALE
FBM PL REQUIREMENTS

Figure 1 Pictorial View of Assets/Requirements

We believe the strict definition of collocation used in the above compu-

tations is too stringent for the following reasons:

It does not consider the maximum retail quantity the activity could

have on hand at one time; i.e., the nondemand-based intermediate

requirements plus the demand-based Requisitioning Objective (RO) which

equals the full OL plus the RP.
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It does not allow for fluctuations in demand and other inventory

adjustments which cause minor changes in overall inventory levels and

ostensibly yield wholesale assets, when it is not the system's intent

to push wholesale assets there.

To make the equation more practical and less stringent, we modified our

definition of collocation. Under the modified definition, the RO is used

instead of the AFIL in the measurement of retail requirements. The modified

definition also includes one year of Annual Demand (AD) as a retail require-

ment. This is consistent with other NAVSUP policies (i.e., the 9 Cog Budget

Stratification Program and the De-ense Program for Redistribution of Assets

CONUS Location of Navy Excesses (DEPRA CLONE)) where stock points are not

penalized for having up to one year's demand worth of stock above the RO. For

purposes of clarity, the formulae for both tne strict and modified definitions

of collocated wholesale material follow:

STRICT:

COLLTD WHLSL MATL - ASSETS - [AFIL + (NSO - RP) + BO + PR + PWRM + FBM PL]

MODIFIED:

COLLTD WHLSL MATL - ASSETS - [RO + (NSO - RP) + BO + PR + PWRM + FBM PL + AD]

OPNAVINST 4441.12B (reference (7) of APPENDIX A) defines ACWT as "the

collective indicator of supply system response time for all customer demands,

as measured from requisition generation until receipt of the material by the

customer, including requisition submission and receipt take-up times, and is

ultimately expressed in terms of hours". The computation depends upon sub-

sidiary performance measures, including TRRT values and effectiveness measures

at the consumer, intermediate, and wholesale levels of the supply echelon.
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F1u-URE 2 shows the "decision tree" definition of AGWT. The ACWT computation

is the sum of four products. Each product can be expressed as the probability

of a requisition following that path, multiplied by the corresponding TRRT

value. The abbreviated notation in FIGURE 2 is defined as follows:

P(C) - Probability the material is available at the consumer level

P(I) - Probability the material is available at the intermiediate level

P(W) - Probability the material is available at the wholesale level

GRT(A) - TRRT for material obtained at the consumer level

IRT(A) - TRRT for Point of Entry Immediate Issues

WRT(A) - TRRT for Referral Immediate Issues

WRT(NA) -TRRT for Backorders

CONSUMER LEVEL INTERMEDIATE LEVEL WHOLESALE LEVEL

NOT AVAILABLE

P(C) ~ ~ ~ ~ ~ ~ ~ 1PW CR()CnumrLvlInetr s the sm

S1-P(C) P(l) WRT(A)

* ~ ~ ~ ~ N (1PC) 1-T) PW WTA

+CP(C((1Pl(-(~) CR)VVosrT Lvl(nenoyNsthAumo

Fipthe 2as Decisio Treect liote ACUTw lefttt

wihu6 h 1-() atr



C. EXTENT OF COLLOCATION. We applied the formula in FIGURE 1 (strict de-

finition of collocated wholesale assets) to the universe of retail items for

each of the five years used in the study. We used the unit price of each

item, as available from the MSPR files for each year, without attempting to

estimate an inflationary impact to standardize prices over the five year

period. We did not track individual itemz from year to year to determine the

constancy of collocation. This section shows findings across the five years

used in the study. It analyzes the extent of collocacion for all retail items

carried and the dollar value of total assets, broken down according to pro-

tected wholesale assets, retail assets, and collocated wholesale assets, for

collocated items at all the activities used in the study. We repeated the

computations for 1H Cog and 1R Cog at each NSC considered. APPENDIX B

contains these graphs for the individual activities. Also included in this

section is a discussion of the anomalies which skewed the results shown in the

graphs. These anomalies affect the inventory in two ways: either they cause

an increase in the collocated wholesale assets for retail items, or they cause

a decrease in the number of retail items, thereby possibly creating long sup-

ply and excess for these items in the wholesale system. The findings are

presented below by Cog.

1. IH Cog. FIGURE 3 shows that the total number of 1H retail items de-

clined by 1.7K (3%) over the last five years. However, the total number of li

rollocated items increased by 4.8K (12%), with a decrease of 6.5K (29%) in IH

noncollocated items.
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Total 1H Cog Retail Items

Number of Itema (000a)

7 0 .0 . ......................... ..............................................................

61.162.8 82.7 59.4
7 0 .0 - - . ........ . . . . . .8 ........ ....... . . . . . . . . ........................

60.0

60.0

40.0

30.0

20.0

0.0
1986 1986 1987 1988 1989

Non Collocated Items._ 22.2 23.3 204 17.4 15.7
Collocaled Itema 38.9 42.5 422 41.2 437

Figure 3 Total 1H Cog Retail Items

FIGURE 4 shows the 1H collocated retail items' priced-out asset positions

for protected wholesale, retail, and collocated wholesale assets. The pro-

tected wholesale assets have varied greatly from year to year and are down

overall by $6.5M (44%). Retail assets were fairly constant until January

1989, when they dropped $6.5M (26%). Collocated wholesale assets steadily

increased through January 1988 but dropped $77.1M (18%) in January 1989;

overall the increase was $30.lM (9%).

Some of the fluctuations that appear both above and in the APPENDIX B

graphs are caused by anomalies in the data. We noted a decrease in 1H pro-

tected wholesale assets for January 1989 at NSC Charleston ($3.8M) and at NSC

Puget Sound ($0.5M). This drop was caused by a decrease in the dollar value

of requirements for FBM PLs. A problem in the transmittal of reservation

quantities to NSC Norfolk resulted in the January 1988 protected wholesale

assets being only $0.5M compared to $3.9M in January 1989. However, the major

8



Total 1H Cog Assets
For Coliocated Retail Items

Millions of 1
8 0 0 .0 . ...........................................................................................

6 0 0 .0 . ...........................................................................................

0.0

Protected Whl Aamlm 147 2. 18.9 9.5 "8.2

Collocaled Whl Asts 2. 0. 2. 3. 5.

Figure 4 Totat 1H Cog Assets

cause of anomalies in the IH data is the decrease in demand for retail items.

TABLE I shows the projected annual demand for VOSL items, as extracted from

the Management Criteria Listings (MGLs) received by SPGG from the activities

for the five years studied. The definition of VOSL items is synonymous with

demand-based retail items. Also shown is the number of VOSL items as of 1

January 1985 and 1989. The decrease in annual demand ranges from 26% at NSC

Puget Sound to 57% at NSC Oakland. This decrease resulted in a loss of VOSL

items at NS~s Jacksonville (36%) and Oakland (19%). However, the c ecrease in

annual demand did not result in a significant decrease in VOSL items at the

other NS~s. All other activities remained relatively constant in the number

of VOSL items; in fact, NSC Puget Sound had a 30% increa~c in VOSL items.

40 . ------------- ........E E ------ E ......9.....



TABLE I

1H Cog VOSL Items

FORECASTED VALUE OF ANNUAL DEMAND

CHASN JAX NCIVA 1OAK rUGET SeiN D.

JAN 1985 $41.7M $6.9M $54.4M $11.9M $15.OM $28.9M

JAN 1986 $46.OM $7.2M $53.9M $12.1M $21.OM $29.3M

JAN 1987 $41.6M $7.OM $53.1M $10.OM $18.4M $27.6M

JAN 1988 $37.2M $5.6M $47.3M $ 9.1M $17.9M $24.5M

JAN 1989 $30.1M $3.5M $31.5M $ 5.1M $11.1M $18.8M

# OF VOSL ITEMS

JAN 1985 12,535 3,333 15,148 5,502 5,359 9,370

JAN 1989 12,602 2,122 14,808 4,463 6,985 8,923

2. IR Cog. FIGURE 5 shows that the total number of 1R retail items has

declined by 8.6K (27%) over the last five years. Concurrently, the total

number of IR collocated items has decreased 3.8K (19%), with a decrease of

5.0K (41%) in 1R noncollocated items.

FIGURE 6 shows the 1R collocated retail items' priced-out asset positions

for protected wholesale, retail, and collocated wholesale assets. The pro-

tected wholesale a-sets varied greatly from year to year and are down $5.0M

(44%) overall. Retail assets had increased until January 1987. They have

since dropped (January 1989) to approximately the January 1985 retail asset

position. Except for January 1986, collocated wholesale assets steadily

increased through January 1988 but dropped $5.8M (1%) in January 1989;

however, the overall increase was $93.3M (20%).
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Total IR Cog Retail Items

Number of Items (000s)
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Figure 5 TotaL 1R Cog Retail Items
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Some of the fluctuations that appear both in Figures 5 and 6 and in the

APPENDIX B graphs are caused by anomalies in the data. The fluctuation in IR

protected wholesale assets is caused by the Prepositioned War Reserve churn

issue which the Navy is currently investigating. The major cause of anomalies

in the 1R data is the decrease both in demand and in the number of retail

items at NSCs Norfolk and Oakland. Because 1 January IR Cog MCL data was not

available in all cases, we could not construct a IR Cog Table similar to TABLE

I. However, we could make some observations for available MCL data. Based on

MCL data received by ASO, the projected annual demand for NSC Norfolk dropped

67% ($70.IM) between January 1985 and January 1989; the number of VOSL items

dropped by 55% (5.3K) in the same period. An unquantifiable portion of this

decrease was caused by the Uniform Automated Data Processing System - Stock

Points (UADPS-SP) program change made in September 1984 which allowed only

Naval Aviation Depots (NADEPs) to requisition 1R Cog material directly from a

stock point. At NSC Oakland, the projected annual demand dropped 31% ($21.3M)

between September 1987 and April 1989, with the largest drop in demand being

$13.6M between September 1988 and April 1989. The number of VOSL items

experienced the same type decline; i.e., 21% (1.2K) decrease between September

1987 and April 1989 with the largest decrease, 0.8K, occurring between

September 1988 and April 1989.

D. IMPACT ON INTERMEDIATE INVENTORY LEVELS. We applied both our strict de-

finition of collocated wholesale assets (formula in FIGURE 1) and our modi-

fied formula for collocated wholesale assets to the universe of retail items

as of I January 1989. We separated the retail items into four categories:

(1) nondemand-based collocated items, (2) demand-based collocated items, (3)

nondemand-based noncollocated items, and (4) demand-based noncollocated items.

We compared each of these categories to the retail item total for (1) number

12



of items, (2) total assets, (3) protected wholesale assets, (4) retail re-

quirements, (5) total requirements, and (6) collocated wholesale assets. We

repeated the comparisons for each NSC considered and for each of 1H and 1R

Cogs. APPENDIX C contains the results of the above analysis by activity

within Cog group.

Before looking at the resulting inventory reductions, we first discuss

another issue which impacts these inventory reductions. Current Navy policy

states that retail items should have an overall Average Inventory Level (ALL)

of 2.5 months; this AlL is based on three months OL, one month Safety Level

(SL), and one month Lead Time LT). Current Ships Operation Support Inventory

(OSI) policy (reference (8) of APPENDIX A) states that inventory levels for

stock points with wholesale stock should not include leadtime or safety level,

thus consisting of only the three months OL (1.5 months ALL), while stock

points without wholesale stock should have an AlL of 2.s months. Since VOSL

was chosen as the vehicle to implement OSI for 1H Cog, some adjustments were

required to conform to the above policies. Computations used in the VOSL

model do not permit the elimination of leadtimes and safety levels. To

compensate for this and still conform to OSI policy, the AlL was reduced to

1.5 months; however, not all the dollars were allocated to OL. The distri-

bution of stock levels became two months of OL and 0.5 month SL for all items

without regard to collocation. Thus, by policy definition, the elimination of

collocated retail stock levels should allow for an increase in AIL for non-

collocated retail items to 2.5 months AIL. This will occur for VOSL items at

13



all NSCs holding 1R Cog material and at all NSCs holding 1H Cog material ex-

cept for NSCs Jacksonville and Puget Sound, which are already at 2.5 months

AlL. (At the time of the reference (b) policy issuance, these two activities

were designated as minor wholesale stocking sites by SPCC.) We determined

this cost and the cost to fund that portion of the NSO currently funded by

retail levels (NSO less than or equal to RP) as costs the Navy would still

incur if collocated retail stock levels were eliminated.

1. 1H Cog. TABLE II shows the extent of collocation for demand and

nondemand-based retail items for 1H Cog. It shows that demand-based collo-

cated items make up a large portion of the inventory. Over 70% of the retail

item National Item Identification Number (NIINs), 95% of the total assets, 72%

of the protected wholesale requirements, 60% of the retail requirements, 63%

of the total requirements, and 95% of the collocated wholesale assets reside

in demand-based collocated retail 1H Cog items. The table also shows that

most of the 1H Cog assets are wholesale assets and that retail requirements

make up only 8% of the total 1H Cog assets.

TABLE III shows the impact of our modified definition of collocation on

the 1H Cog inventory in terms of number of retail items, total assets and

collocated wholesale assets. The modified definition shifts some demand-based

items from being collocated to being noncollocated. The demand-based collo-

cated category has a decrease in retail items of 11.5K (28%), a decrease in

total assets of $19.5M (5%), and a decrease in collocated wholesale assets of

$55.6M (16%). FIGURE 7 graphically compares the dollar value of collocated

wholesale assets under the strict and modified definitions. All future 1H Cog

analyses will use the more realistic modified definition of collocation.
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TABLE II

1H Cog - Jan 1989
Collocation of Inventory

Strict Definition

NonDmd-Bsd Dmd-Bsd NonDmd-Bsd Dmd-Bsd
NonColltd NonColltd Colltd Colltd Total

Retail NIINs 1.2K 14.5K 1.8K 41.9K 59.4K
Total Assets $0.6M $3.1M $15.9M $368.4M $388.OM
Protected Wholesale

Requirements $0.1M $2.6M $0.3M $7.9M $10.9m
Retail Requirements $l.Om $10.1M $0.7M $18.1M $29.8M1
Total Requirements $1.1m $12.7M $1.OM $26.OM $40.7M
Collocated Whls

Assets ----- $14.9M $342.4M $357.4M

NOTE: NonDmd-Bsd NonColltd -NonDemand-Based NonCollocated Items
Dmd-Bsd NonColltd -Demand-Based NonCollocated Items
NonDmd-Bsd Colltd -NonDemand-Based Collocated Items
Dmd-Bsd Colltd -Demand-Based Collocated Items

TABLE III

1H Cog - Jan 1989
Collocation of Inventory

Modified Definition

NonDmd-Bsd Dmd-Bsd NonDmd-Bsd Dmd-Bsd
NonColltd NonColltd Colltd Colltd Total

Retail NIINs 1.2K 26.0K 1.8K 30.4K 59.4K
Total Assets $0.6M $22.6M $15.9M $348.9M $388.OM
Collocated Whls
Assets --- --- $14.9M $286.8M $301.7H1

NOTE: NonDmd-Bsd NonColltd - NonDemand-Based NonCollocated Items
Dmd-Bsd NonColltd - Demand-Based NonCollocated Items
NonDmd-Bsd Colltd - NonDemand-Based Collocated Items
Dmd-Bsd Colltd - Demand-Based Collocated Items
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1H Cog - Jan 1989
Modifled Definition Of Wholesale

Collocated Whoieait e (Millions)
$ 6 0 0 .0 .........................................................................................

$ 5 0 0 .0 ................................................................................................
"

$ 4 0 0 .0 . ...............................................................................................

$ 2 0 0 .0 -------------------------------------------

$0.0-CaJxlow OkPg 8nTol

Strict Definition $93.3 $9.8 $118.4 $29.0 $37.1 $89.9 357.
Modified Deflnillon $75.4 $8.1 $100.1 $28.5 $319 $59.7 $301.7

Figure 7 1H Cog Modified Definition of Wholesale

TABLE IV shows the inventory reduction in terms of dollars invested in

stock levels if all retail levels are eliminated or if retail levels are

eliminated for only collocated items. Although GAO recommended eliminating

only the collocated retail levels, we included the savings from total elimin-

ation of retail levels since, for purposes of implementation, it would be

difficult (if not impossible) to segregate collocated retail levels from other

retail levels. If all retail stock levels are deleted, the dollar value of

inventory reduction for 1H Cog is $26.4M in AFIL$ ($36.OM in RO$). If inter-

mediate levels are eliminated for collocated retail items only, the dollar

value of inventory reduction is $10.9M in AFIL$ ($14.8M in RO$). Please note

that the Additive portion (ADD$) is the portion of the NSO$ which is currentl\'

funded as part of the retail level; elimination of the retail levels would

require additional funding for this portion of the NSO$ (i.e., the NSO$-ADD$).
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TABLE IV

Inventory Reduction

1H COG

ELIMINATE ALL RETAIL LEVELS ELIMINATE COLLOCATED RETAIL LEVELS
ACTIVITY

AFIL$ RO$ NSO$ ADD$ AFIL$ RO$ NSA. ADDS

CHARLESTON 7,876K 10,348K 67K 47K 3,309K 4,200K 34K 18K

JACKSONVILLE 1,032K 1,433K 966K 784K 348K 490K 136K 62K

NORFOLK 7,744K 10,690K 1,069K 504K 3,424K 4,802K 421K 97K

OAKLAND 1,215K 1,616K 85K 103K 601K 793K 17K 7K

PUGET SOUND 3,756K 5,513K 322K 285K 1,228K 1,804K 32K 19K

SAN DIEGO 4,817K 6,419K 1,355K 864K 2,027K 2,765K 457K 176K

TOTAL 26,443K 36,022K 3,866K 2,588K 10,939K 14,857K 1,099K 380K

NOTE: ADD$ = Portion of NSO above RP

TABLE V shows the cost of eliminating the retail stock levels for 1H Cog

collocated retail items under our modified definition of collocation. In-

cluded in the table is the cost to increase the AlL for noncollocated retail

1H items to 2.5 months, and the cost to fund the full NSO for collocated

items. The cost to AlL is the average amount of material which is on hand,

while the cost to RO is the cost which would be experienced if every item were

bought today using current replenishment rules. The cost to fund the NSO for

collocated retail IH items is the cost of the material which is currently

covered by retail levels (NSO less than or equal to RP). TABLE V shows that

the overall inventory cost to eliminate collocated 1H retail item stock

levels, increase the AlL to 2.5 months AlL, and fully fund the NSOs will be

S5.3M.
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TABLE V

1H Cog Cost to Eliminate Collocated
Retail Stock

COST TO AlL COST TO RO

INCREASE IN AlL FOR NONCOLLOCATED ITEMS:

NSC CHARLESTON $1,957.4K $2,905.6K
NSC NORFOLK 1,673.1K 2,546.5K
NSC OAKLAND 145.4K 205.3K
NSC SAN DIEGO 788,4K 1,175.7K

SUBTOTAL $4,564.3K $6,833.1K

COST TO FUND NONSUPPORTED NSO:

NSC CHARLESTON $ 15.3K
NSC JACKSONVILLE 74.4K

NSC NORFOLK 324.3K
NSC OAKLAND 10.6K
NSC PUGET SOUND 13.3K

NSC SAN DIEGO 280.8K

SUBTOTAL $718.7K $718.7K

TOTAL $5,283.OK $7,551.8K

To summarize: If we eliminate retail stock levels for 1H Cog collocated

retail items, we must increase the AlL for the remaining items to 2.5 months.

Thus, the inventory reduction for the elimination of collocated retail stock

levels is $10.9M. But the cost to increase the AlL for the remaining items

equals $5.3M, yielding a net lH Cog inventory reduction of $5.6M.

2. IR Cog. TABLE VI shows the extent of collocation for demand-based and

nondemand-based retail items for 1R Cog. It shows that the demand-based

collocated items make up a large portion of the inventory. Over 68% of the

retail NIINs, 98% of the total assets, 68% of the protected wholesale re-

quirements, 48% of the retail requirements, 51% of the total requirements, and

99% of the collocated wholesale assets are for demand-based collocated retail
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IR Cog items. TABLE VI also shows most IR Cog assets are wholesale assets and

that retail requirements make up only 10% of the total 1R Cog assets.

TABLE VI

1R Cog - Jan 1989

Collocation of Inventory
Strict Definition

NonDmd-Bsd Dmd-Bsd NonDmd-Bsd Dmd-Bsd

NonColltd NonColltd Colltd Colltd Total

Retail NIINs 0.4K 6.9K 0.3K 16.1K 23.6K
Total Assets $0.2M $4.9M $4.5M $583.2M $592.9M
Protected Wholesale

Requirements $0.OM $2.9M $0.OM $6.3M $9.2M
Retail Requirements $2.OM $28.3M $0.3M $28.6M $59.1M
Total Requirements $2.OM $31.2M $0.3M $34.8M $68.4M

Collocated Whls
Assets --- $4.1M $548.4M $52.5M

NOTE:NonDmd-Bsd NonColltd - NonDemand-Based NonCollocated Items
Dmd-Bsd NonColltd - Demand-Based NonCollocated Items
NonDmd-Bsd Colltd - NonDemand-Based Collocated Items
Dmd-Bsd Colltd - Demand-Based Collocated Items

TABLE VII shows the impact of the modified definition of collocation in the IR

Cog inventory in terms of number of retail items, total assets and collocated

wholesale assets is shown. The modified definition shifts demand-based items

from being collocated to being noncollocated. The demand-based collocated

category has a decrease in retail items of 4.1K (25%), a decrease in total

assets of $28.1M (5%), and a decrease in collocated wholesale assets of $97.OM

(18%). FIGURE 8 graphically compares dollar values of collocated wholesale

assets under the strict and modified defi.itions. All future IR Cog analyses

will use the more realistic modified definition of collocation.
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TABLE VII

lR Cog - Jan 1989
Collocation of Inventory

Modified Definition

NonDnid-Bsd Dmd-Bsd NonDmd-Bsd Dmd-Bsd
Non~olltd Non~olltd Golltd Colltd Total

Retail NIINs 0.4K 10.9K 0.3K 12.0K 23.6K
Total Assets $0.2M $33.1M $4.5M $555.lM $592.9M
Collocated Whls
Assets ---- $4.1M $451.4M $455.5M

NOTE: NonDmd-Bsd Non~olltd - Nonfleiand-Based NonCollocated Items
Dmd-Bsd Non~olltd - Demand-Based Non~ollocated Items
NonDmd-Bsd Golltd - NonDemand-Based Collocated Items
Dmd-Bsd Golltd - Demand-Based Gollocated Items

1R Cog - Jan 1989
Modified Definition Of Wholesale

Collocated Wholeale $ (Millions)
$ 6 0 0 .0 ........................................ ........

$ 6 0 0 .0 .......................................... .

$ 4 0 0 .0 ............... .......................... .

$ 3 0 0 .0 ............. ............................ .

$ 2 0 0 .0 ..........................................

4100.0 -
....................17 ......

$0.0-
Jax Norva Oak Pons SanD ITotal

Strict De9finition $123.2 $1860.9 $75.7 $81.9 $110.8 $552.5
Modified Definition $103.0 $139.81 $59.4 $84.4 $88.9 1$4585

Figure 8 1R Cog Modified Definition of Wholesale
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TABLE VIII shows the inventory reduction in terms of dollars invested in

IR Cog retail stock levels if all retail stock levels are eliminated or if re-

tail levels for only collocated items are eliminated. Although GAO recommend-

ed eliminating only the collocated retail levels, we included the savings from

total elimination of retail levels since, for purposes of implementation, it

would be difficult (if not impossible) to segregate collocated retail levels

from other retail levels. If all retail stock levels are eliminated, the

dollar value of the reduction in inventory for 1R Cog is $55.7M in AFIL$

($75.4M in RO$). If stock levels are eliminated only for collocated retail

items, the dollar value of the reduction in inventory is $18.8M in AFIL$

($26.6M in RO$). Please note that the ADD$ is the portion of the NSO$ which

is currently funded as part of the retail level; eliminating retail levels

would require additional funding for this portion of the NSO$.

TABLE VIII

Inventory Reduction

1R COG

ALL RETAIL ITEMS COLLOCATED RETAIL ITEMS

ACTIVITY
AFIL$ RO$ NSO$ ADD$ AFIL$ RO$ NSO$ ADD$

JACKSONVILLE 10,053K 13,691K 17K 17K 3,535K 5,034K OK OK

NORFOLK 9,748K 14,130K 140K 124K 4,445K 6,664K 43K 29K

OAKLAND 14,763K 18,503K 38K 29K 3,832K 5,024K 9K OK

PENSACOLA 9,951K 13,340K 729K 714K 3,303K 4,501K 51K 47K

SAN DIEGO 11,189K 15,757K 825K 630K 3,651K 5,334K 346K 281K

TOTAL 55,707K 75,423K 1,751K 1,515K 18,768K 26,558K 452K 358K

NOTE: ADD$ - Portion of NSO above RP
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TABLE IX contains the cost of eliminating the stock levels for iR Cog

collocated retail items under our modified definition of collocation. TABLE

IX shows that the overall inventory cost to eliminate collocated 1R retail

item stock levels, increase the AlL to 2.5 months, and fully fund the NSOs

will be $13.OM.

TABLE IX

1R Cog Cost to Eliminate Collocated
Retail Stock

COST TO AlL COST TO RO

INCREASE IN AlL FOR NONCOLLOCATED ITEMS:

NSC JACKSONVILLE $3,115.7K $4,830.9K
NSC NORFOLK 590.8K 890.2K
NSC OAKLAND 4,287.7K 6,307.1K
NSC PENSACOLA 1,839.2K 2,909.2K
NSC SAN DIEGO 3,032.7K 4,654.3K

SUBTOTAL $12,866.1K $19,591.7K

COST TO FUND NONSUPPORTED NSO:

NSC JACKSONVILLE $ 0.0K
NSC NORFOLK 14.4K
NSC OAKLAND 9.3K
NSC PENSACOLA 4.7K
NSC SAN DIEGO 615.7K

SUBTOTAL $ 94.1K $ 94.1K

TOTAL $12,960.2K $19,685.8K

To summarize: If we eliminate retail stock levels for 1R Cog collocated

retail items, we must increase the AlL for the remaining items to 2.5 months.

Thus, the inventory reduction for the elimination of collocated retail stock

levels is $18.8M. But the cost to increase the AlL for the remaining items

equals $13.OM, yielding a net 1R Cog inventory reduction of $5.8M.
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E. DEGRADATION IN ACWT. We used the "decision tree" definition of ACWT given

in Section II.B (Definitions) as the basis for measuring overall customer wait

time. First, we computed ACWT based upon current RRTMIS II response times

(reference (5) of APPENDIX A), current POE values (reference (6) of APPENDIX

A), and current SMA statistics to establish a baseline for customer support.

Next, we computed the predicted ACWT after the total elimination of retail

levels, using the expected POE and SMA values. Finally, we applied

Requisition Weighting Factors (RWFs) to the computed ACWT values in order to

compute the expected ACWT after the elimination of only the collocated retail

levels. The result of these calculations provided us with three scenario for

measuring the impact on ACWT: (1) current or baseline ACI-, (2) "worst case"

ACWT, resulting from the total elimination of ali 1H and 1R Cog retail levels

at the NSCs, and (3) expected ACWT -.fcer the elimination of only the collo-

cated 1H and 1R Cog retail ievels at the NSCs (per the GAO recommendation).

We considered thv "worst case" scenario, since, for the purpose of implemen-

tation, it would be difficult (if not impossible) to segregate collocated

retail from other retail material. We then plotted all ACWT results in

comparative bar charts, with each chart showing clusters of three bars

corresponding to the ACWT for the three scenarios.

The ACWT calculations depend upon several subsidiary performance measures.

One measure that we obtained is the probability that a requisition can be

filled at the intermediate level, given that it cannot be filled at the con-

sumer level. We denote this probability in the "decision tree" as P(I), known

as the POE Effectiveness. We obtained the current POE statistics (FY88) and
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expected POE statistics (FY81, the year prior to the establishment of retail

levels) from reference (6) of APPENDIX A. The FY81 POE values represent the

time period prior to the implementation of Retail Inventory and Management

Stockage Policy (RIMSTOP), which established retail levels at the NSCs. The

POE statistics applied in this study are the annual compilation of NAVSUP Form

1144 Reports from the stock points, and all of the values are reprinted in

TABLE I of APPENDIX D.

A second subsidiary performance measure we obtained is the probability

that a requisition can be filled at the wholesale level, given that it cannot

be filled at the intermediate level. We denote this probability in the

"decision tree" as P(W), also known as the Referral Effectiveness (RE), or

the gross availability at the wholesale level. The Navy does not normally

track or monitor the RE; however, the RE is a function of the POE effective-

ness and the SMA. We used the following formula to compute RE: RE - (SMA

- POE)/(I.0 - POE). The SMA values and computed RE statistics which we

applied to the ACWT computations appear in TABLE II of APPENDIX D.

A third set of statistics we calculated for use in ACWT computations com-

prises the "weights" which we applied to the "worst case" ACWT and to the

baseline ACWT in order to compute the expected ACWT after the elimination of

only the collocated retail levels. These weights are RWF and (1.0 - RWF), for

the "worst case" ACWT and baseline ACWT, respectively. We used the January

1989 MSPR data to compute the RWFs, which are "the percent of all requisitions

which are for collocated items". TABLE III of APPENDIX D contains the com-

puted RWF values for each NSC and the NSC Total, for each of lH and 1R Cogs.
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The last group of subsidiary performance measures we used for ACWT com-

putations includes the Consumer Response Time (Available) (CRT(A)), Wholesale

Response Time (Available) (WRT(A)) and Wholesale Response Time (Not Available)

(WRT(NA)) response times as shown in the "decision tree". We measured total

requisition response time by computing three descriptive statistics (provided

in TABLEs IV through VI of APPENDIX D): mean, median, and 75th percentile

numbers of days. We later converted these TRRT values to hours in the collec-

tive ACWT calculation. The computed TRRT values may be underestimated, due to

three filters wnich the RRiMiz Ii programs apply. That is, RRTMIS discarded

all receipts with any of the following conditions: (1) submission time in

excess of 98 days, (2) transportation time in excess of 99 days, or (3) Trans-

portation Hold Code of "L" (delay requested or concurred in by consignee).

We repeated the ACWT "decision tree" calculations for different data

stratifications as follows: (1) for 1H Cog and for 1R Cog, (2) for each NSC

and for all NSCs, (3) for Issue Priority Groups (IPG) I + II only, and for all

IPGs, (4) for SUADPS and non-SUADPS customer universes, and (5) for each of

the mean, median, and 75th percentile TRRT values. Our approach in measuring

ACWT depends upon certain assumptions: (1) there would be no change to cur-

rent requisitioning channels if intermediate levels were reduced, (2) the

individual response times of the legs of the "decision tree" would not Kiange

after the removal of intermediate level stock, and (3) the response times for

referral immediate issues and for backorders (WRT(A) and WRT(NA) values) are

system values for requisitions which cannot be satisfied at the POE activity.
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A special consideration for ACWT measurement is the "lock-out" policy for

IR Cog requisitions which stipulates that only NADEP customers may requisition

1R Cog material through an NSC: all others go directly through ASO. Figures

1 and 2 of APPENDIX D are two examples of the ACWT computations ("decision

tree" paths) which illustrate the application of probabilities and response

times, in addition to the RWF weighting procedure. The first example is for

1H Cog material, showing all three echelons of supply. The second example

depicts the 1R Cog "lock-out", which shows that the intermediate echelon is

not present within the ACWT computation for non-NADEF customers.

We measured the impact on ACWT for all three scenarios: baseline, after

eliminating collocated retail only, and "worst case". We examined the results

from two perspectives: (1) overall ACWT including the consumer echelon and

(2) ACWT for requisitions which could not be satisfied at the consumer echelon

of the Navy supply system. Our reason for considering both perspectives is

that RRTMIS II data does not measure response times for material which is

available at the consumer level. Therefore, in the overall ACWT we assumed

material was available at the consumer echelon within two hours, 65% of the

time. To remove these assumptions, we also computed ACWT without the consumer

level. Per reference (7) of APPENDIX A, the ACWT goal for IPG I and II de-

mands is 125 hours. The comparable goal from the vantage point of only those

IPG I and II requisitions which enter the intermediate level activity is 352

hours.

We provide the results showing the impact on ACWT in several sections.

The "system" results, which represent the total across all NSCs, follow within

sections 1 and 2. We discuss the individual NSC results in section 3 and

provide the corresponding charts in APPENDIX D. Finally, we summarize the

impact on ACWT in section 4.
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1. lH Cog System Results. FIGURE 9 displays the 75th percentile ACWT

values (IPG I & II only) for both SUADPS and non-SUADPS customers, considered

from two perspectives: computed with and without the consumer level of in-

ventory. The results from the first perspective show that currently (base-

line), 75 percent of all 1H Cog requests are filled within 594 hours for

SUADPS customers and within 434 hours for non-SUADPS customers. With the

elimination of retail for collocated items only, these ACWT values would

increase to 717 hours (up 21%) and 559 hours (up 29%), respectively.

Furthermore, with the tol-a. elimination of all retail levels, these ACWT

values would escalate to 766 hours (up 29%) and 609 hours (up 40%),

respectively.

1H Cog 75th Percentile ACWT

Hours Without Consumer Level

20 00 - ............... ...... ....... ...

100-

4 0 - ...................... ....

Baseline [' 594 434 1692 1237
No Rt Col Items : 717 559 2045 1595
No Rtk All Items 768 809 2184 1738

Figure 9 1H Cog 75th Percentile ACWT
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FIGURE 9 also shows the comparable ACWT values for 1H material requests

not satisfied at the consumer level. Current baseline 75th percentile ACWT

values for 1H requisitions not satisfied at the consumer level are 1692 hours

for SUADPS customers and 1237 hours for non-SUADPS customers. With the par-

tial elimination of retail (only for collocated items), this 75th percentile

ACWT will increase to 2045 hours and 1595 hours, respectively. With the total

elimination of all retail, it would increase to 2184 hours and 1736 hours,

respectively. The relative percentage increase for each statistic is the same

as when including the consumer level in ACWT.

FIGURE 10 shows the same information as FIGURE 9 except that all ACWT

values represent the median, or 50th percentile. The baseline data can be

interpreted as follows: half of all 1H material requests from SUADPS cus-

tomers can be satisfied within 363 hours and half cannot. For non-SUADPS

customers, the baseline median ACWT is 256 hours. Note that the goal for ACWT

is 125 hours, which currently is met by fewer than half of all requests.

1H Cog Median ACWT

Hours Without Consumer Level1 0D ...... ........................................................... .............................

1 4 0 0 ...................................................... .. ..... ................ ... ..... .

200

0-
8UADP8 NON-SUADPOS UADP8 NON-$UADPS

Basellne 363 258 1033 728
No R1I: Col Items 435 334 1238 951
No Rlh All Items / 483 365 1320 1040

Figure 10 1H Cog Median ACWT
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TABLE X summarizes the expected percentage increase in ACWT for lH Cog ma-

terial after eliminating all or part of 1H retail levels. Note that the per-

centage increase is approximately the same for ACWT computed from either per-

spective (with or without the inclusion of the consumer level of inventory).

Furthermore, there is little variation in the percentage values for the three

statistics: mean, median, and 75th percentile. The key 1H Cog results are

evident from TABLE X: (1) the elimination of only the collocated 1H Cog

retail levels would result in a 18% to a 31% increase in ACWT, and (2) the

elimination of all 1H Cog retail levels would result in a 23% to 43% increase

in ACWT.

TABLE X

lH Cog System Summary of Percentage Increase in ACWT
after Elimination of Collocated/All Retail Levels

ACWT W/CONSUMER LEVEL ACWT W/O CONSUMER LEVEL

SUADPS NON-SUADPS SUADPS NON-SUADPS

ELIMINATION OF COLL RET
75TH PERCENTILE 21% 29% 21% 29%

MEDIAN 20% 30% 20% 31%
MEAN 18% 28% 18% 28%

ELIMINATION OF ALL RET

75TH PERCENTILE 29% 40% 29% 40%
MEDIAN 28% 43% 28% 43%
MEAN 25% 23% 25% 39%

2. 1R Cog System Results. Due to the "lock-out" for requisitioners of IR

Cog material, the only non-SUADPS customers we considered are those which may

requisition through an NSC; i.e., the NADEPs. The SUADPS customers directly

requisition 1R Cog material through ASO, and, accordingly, their "decision

tree" computations of ACWT do not include the intermediate level activity.
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However, the removal of any or all retail levels at the intermediate level

activity impacts adversely on expected ACWT (despite SUADPS customers directl:

requisitioning through ASO), due to lowered SMA.

FIGURE 11 displays the 75th percentile ACWT values (IPG I & II only) for

both SUADPS and non-SUADPS customers, considered with and without the consumer

level of inventory. The results from the first perspective show that cur-

rently (baseline), 75 percent of all IR Cog requests are filled within 691

hours for SUADPS customers and within 471 hours for non-SUADPS (i.e., NADEP)

customers. With the elimination of retail for collocated items only, these

ACWT values would increase to 704 hours (up 2%) and 496 hours (up 5%),

respectively. With the total elimination of all retail levels, these ACWT

values would escalate to 714 hours (up 3%) and 516 hours (up 10%),

respectively.

1R Cog 75th Percentile ACWT

Hours Without Consumer Level
2 2 0 0 ....................................................,,............................................. .

1 4 0 0o .... .... .... ... ........ ! ........ ..... ....

600.
400-
200.

0 $UADP$ NON-SUADPO $UADPS NON-SUADPS

Baseline 891 471 1972 1341
No R11: Col Items E 704 496 2008 1414
No RtI: All Items 714 516 2036 170

Figure 11 IR Cog 75th Percentile ACWT
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Current baseline 75th percentile ACWT values for 1R requisitions not sa-

tisfied at the consumer level are 1972 hours for SUADPS customers and 1341

hours for NADEP customers. With the elimination of retail for collocated

items, this 75th percentile ACWT will increase to 2008 hours and 1414 hours,

respectively. With the total elimination of all retail, it would increase to

2036 hours and 1470 hours, respectively. The relative percent of increase for

each statistic is the same as when considering ACWT from the first

perspective.

FIGURE 12 shows the same information as FIGURE 11 except that all ACWT

values represent the median. The baseline data can be interpreted as follows:

half of all 1R material requests from SUADPS customers can be satisfied within

448 hours and half cannot. For NADEP customers, the baseline median ACWT is

298 hours. (Both of these baseline ACWT computations assume 65% material

availability within two hours at the consumer echelon. Nevertheless, fewer

than half of all 1R Cog requests can be satisfied within the 125 hour ACWT

goal.)

TABLE XI provides a summary of the expected percentage increase in ACWT

for 1R Cog material after eliminating all or part of 1R retail levels. As

with I Cog, the percentage increase is approximately the same for ACWT

computed from either perspective (with or without the inclusion of the con-

sumer level of inventory). Furthermore, there is little variation in the

percentage values for the three statistics: mean, median, and 75th percen-

tile. The key 1R Cog results are evident from TABLE XI: (1) the elimination

of only the collocated 1R Cog retail levels would result in a 2% to a 6% in-

crease in ACWT, and (2) the elimination of all 1R Cog retail levels would

result in a 3% to 11% increase in ACWT.
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1R Cog Median ACWT

Hours Without Consaumer Level
1 4 0 0 ................. ............. ....... ........... . .

1 2 0 0 ........... . .............. . ....... .. .....

1 0 0 0 ............................ ... .. ... .....

600,

0-

Baseline 448 298 1275 846
No 111: Col [terns 458 312 1299 887
No IRV! All Items 463 322 1318 918

Figure 12 lR Cog Median ACWT

TABLE XI

1R Cog System Summiary of Percentage Increase in ACWT
after Elimination of Collocated/All Retail Levels

ACWT W/CONSUMER LEVEL ACWT W/O CONSUMER LEVEL

SUADPS NADEPS SUADPS NADEPS

ELIMINATION OF COLL RET
75TH PERCENTILE 2% 5% 2% 5%
MEDIAN 2% 5% 2% 5%
MEAN 2% 6% 2% 6%

ELIMINATION OF ALL RET
75TH PERCENTILE 3% 10% 3% 10%
MEDIAN 3% 8% 3% 9%
MEAN 3% 10% 3% 11%
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3. Individual NSC Results. APPENDIX D contains the comparative bar

charts (Figures 7 through 16) showing the impact on ACWT by individual NSC.

As with the "system" charts, each graph contains groups of three bars: (1)

the shortest bar represents the baseline (current) ACWT, (2) the middle bar

represents expected ACWT after eliminating collocated retail, and (3) the

tallest bar represents expected ACWT after eliminating all retail levels. The

following results and the charts by individual NSC are all restricted to IPG I

and II requisitions for the ACWT calculation. TABLEs XII and XIII, which fol-

low, summarize the impact on the median ACWT by individual NSC for lH and 1R

Cogs, respectively. The ranges in both tables provide the "low" and "high"

values, which we obtained by individually evaluating each NSC.

TABLE XII

1H Cog Range of Increase in Median ACWT

(Evaluated for Each NSC)
after Elimination of Collocated/All Retail Levels

HOURS INCREASE IN ACWT HOURS INCREASE IN ACWT
% INCREASE INCLUDING CONSUMER LEVEL EXCLUDING CONSUMER LEVEL

1H COLLOCATED
SUi.DPS 10% to 21% 64 (JAX) to 80 (PUG) 184 (JAX) to 231 (PUG)

NON-SUADPS 20% to 33% 29 (JAX) to 91 (CHA) 83 (JAX) to 258 (CHA)

IH ALL

SUADPS 14% to 30% 83 (CHA) to 124 (PUG) 238 (CHA) to 357 (PUG)
NON-SUADPS 34% to 50% 48 (JAX) to 124 (SAN) 136 (JAX) to 355 (SAN)

The results in TABLE XII show that if only the lH Cog collocated retail

levels are eliminated, the median ACWT across all customers/NSCs will increase

from 10% to 33%. In hours, the range of increased time is 29 hours to 91

hours. From the perspective of ACWT for requisitions not satisfied at the

consumer level, the range of increased time is 83 hours to 258 hours. The

bottom line is that we can expect customers requisitioning 1H Cog items beyond
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the consumer level to wait an additional three to eleven days for the material

if only the collocated 1H Cog retail levels are eliminated. TABLE XII also

shows that if all 1H Cog retail levels are eliminated, the median ACWT across

all customers/NSCs will increase 14% to 50%. In hours, the range of increased

time is 48 hours to 124 hours. From the perspective of ACWT for requisitions

not satisfied at the consumer level, the range of increased time is 136 hours

to 357 hours. The bottom line is that we can expect customers requisitioning

1H Cog items beyond the consumer level to wait an additional six to fifteen

da s for the material if all 1H Cog retail levels are eliminated.

TABLE XIII

1R Cog Range of Increase in Median ACWT

(Evaluated for Each NSC)
after Elimination of Collocated/All Retail Levels

HOURS INCREASE IN ACWT HOURS INCREASE IN ACWT
% INCREASE INCLUDING CONSUMER LEVEL EXCLUDING CONSUMER LEVEL

IR COLLOCATED
SUADPS 1% to 3% 6 (PEN) to 20 (JAX) 18 (PEN) to 57 (JAX)
NADEPS 4% to 7% 10 (JAX,SAN) to 22 (NOR) 29 (SAN) to 63 (NOR)

IR ALL
SUADPS 2% to 5% 12 (PEN,SAN) to 32 (JAX) 34 (PEN) to 91 (JAX)

NADEPS 7% to 11% 17 (JAX) to 34 (NOR,OAK) 49 (JAX) to 96 (NOR)

Due to the 1R Cog "lock-out" which excludes non-NADEP customers from

requisitioning through an intermediate level activity, our results focus on

the NADEPs. For this customer universe, the results in TABLE XIII show that

if only the 1R Cog collocated retail levels are eliminated, the median ACWT

will increase from 4% to 7%. In hours, the range of increased time is 10

hours to 22 hours. From the perspective of ACWT for requisitions not satis-

fied at the consumer level, the range of increased time is 29 hours to 63

hours. The bottom line is that we can expect customers requisitioniz:g iR Cog
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items beyond the consumer level to wait an additional one to three days for

the material if only the collocated IR Cog retail levels are eliminated.

TABLE XIII also shows that if all 1R Cog retail levels are eliminated, the

median ACWT across all customers/NSCs will increase 7% to 11%. In hours, the

range of increased time is 17 hours to 34 hours. From the perspective of ACWT

for requisitions not satisfied at the consumer level, th- zangc of increased

time is 49 hours to 96 hours. The bottom line is that we can expect customers

requisitioning IR Cog items beyond the consumer level to wait an additional

two to four days for the material if all IR Cog retail levels are eliminated.

4. Summary of Impact on ACWT. TABLEs XIV and XV summarize the expected

increases in median ACWT for 1H and 1R Cogs, respectively, resulting from the

elimination of collocated or all retail levels. These summaries are based

upon median response times computed from IPG I & II requisition data, for all

NSCs combined. Notice that the current or baseline ACWT values in both tables

are already more than two to three times the goals of 125/352 hours.

TABLE XIV

1H Cog Overall Increase in Median ACWT
after Elimination of Collocated/All Retail Levels

BASELINE ACWT + BASELINE ACWT +
HOURS INCREASE IN ACWT HOURS INCREASE IN ACWT
INCLUDING CONSUMER LEVEL EXCLUDING CONSUMER LEVEL

% INCREASE (GOAL - 125 HRS.) (GOAL - 352 HRS.)

1H COLLOCATED
SUADPS 20% Baseline 363 + 72 hrs. Baseline 1033 + 205 hrs.
NON-SUADPS 30% Baseline 256 + 78 hrs. Baseline 728 + 223 hrs.

1H ALL
SUADPS 28% Baseline 363 + 100 hrs. Baseline 1033 + 287 hrs.
NON-SUADPS 43% Baseline 256 + 109 hrs. Baseline 728 + 312 hrs.
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TABLE XV

IR Cog Overall Increase in Median ACWT
after Elimination of Collocated/All Retail Levels

BASELINE ACWT + BASELINE ACWT +
HOURS INCREASE IN ACWT HOURS INCREASE IN ACWT

INCLUDING CONSUMER LEVEL EXCLUDING CONSUMER LEVEL
% INCREASE (GOAL - 125 HRS.) (GOAL - 352 HRS.)

1R COLLOCATED
SUADPS 2% Baseline 448 + 8 hrs. Baseline 1275 + 24 hrs.
NADEPS 5% Baseline 298 + 14 hrs. Baseline 846 + 41 hrs.

1R ALL
SUADPS 3% Baseline 448 + 15 hrs. Baseline 1275 + 43 hrs.
NADEPS 8% Baseline 298 + 24 hrs. Baseline 846 + 72 hrs.

F. COST TO MAINTAIN CURRENT ACWT. The basic premise of this analysis is that

the practical implementation of GAO's recommendation would necessitate that

all retail levels at intermediate activities be eliminated. In the ensuing

analysis, we raised the following questions: "How much improvement is

required in the gross availability at the wholesale level to compensate for

the lowered effectiveness at the intermediate level? What is the cost asso-

ciated with this requirement?" That is, we determined how to maintain ACWT at

its current performance if retail levels disappeared. (Note that current ACWT

is at best twice the 125 hour goal, and that this analysis does not address

how to improve it, rather how to maintain it.)

First, we used the definition of ACWT to solve for SMA, given that ACWT

and all other variables are known. The solution is:

SMA -

[WRT(NA) - Baseline ACWT - P(I) * (WRT(A) - IRT(A)) ]/[ WRT(NA) - WRT(A)]
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where:

WRT(NA) - TRRT for Backorders

WRT(A) - TRRT for Referral Immediate Issues

IRT(A) - TRRT for Point of Entry Immediate Issues

P(I) - Probability the Material is Available at the Intermediate Level

To compute SMA, we used P(I) equal to the FY81 POE values, our only

available estimate of gross availability at the intermediate level atiity

after the removal of retail levels. Then, we used the definition of RE to

compute RE, equal to (SMA - POE)/(l - POE).

For IH Cog, we computed six different estimates of required RE (by NSC),

corresponding to each ACWT statistic (mean, median, and 75th percentile) and

to each customer universe (SUADPS and non-SUADPS). From these estimates, we

selected the RE values based upon median ACWT and display them in TABLE XVI.

(Note that, in general, the RE based upon the median provides a "best central

estimate".)

TABLE YVI

1H Cog (Wholesale) Referral Effectiveness
Required to Maintain Current Median ACWT
after the Elimination of All Retail Levels

REQUIRED REF EFFEC INCREASE IN REF EFFEC
BASELINE REF
EFFECTIVENESS NON-SUADPS SUADPS NON-SUADPS SUADPS

NSC CHARLESTON 37.7% 58.7% 62.4% 21.0 % pts 24.7 % pts
NSC JACKSONVILLE 73.2% 76.3% 78.8% 3.1 % pts 5.5 % pts
NSC NORFOLK 56.7% 73.5% 74.9% 16.8 % pts 18.2 % pts
NSC OAKLAND 69.6% 79.0% 81.2% 9.4 % pts 11.6 % pts
NSC PUGET SOUND 59.7% 82.5% 87.7% 22.8 % pts 28.0 % pts
NSC SAN DIEGO 68.8% 78.0% 78.1% 9.3 % pts 9.3 % pts

NSC TOTAL 60.3% 74.9% 76.4% 14.6 % pts 16.1 % pts
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For IR Cog, we computed the same statistics, but for only the NADEP cus-

tomer universe (since all others requisition through ASO due to the IR Cog

"lock-out"). TABLE XVII displays the RE based upon the median baseline ACWT,

the best central estimate of the required RE to maintain current overall re-

sponse times.

TABLE XVII

1R Cog (Wholesale) Referral Effectiveness
Required to Maintain Current Median ACWT

after the Elimination of All Retail Levels

BASELINE REF REQUIRED REF INCREASE IN REFERRAL
EFFECTIVENESS EFFECTIVENESS EFFECTIVENESS

NSC JACKSONVILLE 53.7% 62.4% 8.7 % points
NSC NORFOLK 41.0% 63.2% 22.2 % points
NSC OAKLAND 55.2% 69.7% 14.5 % points
NSC PENSACOLA 47.9% 66.9% 19.0 % points
NSC SAN DIEGO 51.1% 63.3% 12.2 % points

NSC TOTAL 49.9% 64.6% 14.8 % points

We used the FMSO Budget and Readiness Model (BAR), reference (9) of

APPENDIX A, to predict the estimated cost to "beef up" the wholesale levels in

compensation for reduced intermediate levels of stock, while maintaining base-

line ACWT. The BAR model is a linear regression model which is structured to

predict availability as a linear function of the natural logarithm of the in-

vestment. Through a transformation of variables, we computed the predicted

wholesale budget as an exponential function of three variables: the current

wholesale budget, the current RE, and the RE required to maintain ACWT. We

used the following formula:

D2 - exp ( (RE2 - REI + (A * ln(Dl))) / A I
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where:

D2 - Required wholesale investment to achieve required RE

D1 - Baseline wholesale investment

RE2 - Referral Effectiveness required to maintain ACWT after drop in POE

REI - Referral Effectiveness Baseline (prior to drop in POE)

A - slope of regression line which relates availability to the budget

(A-85.3320 for I Cog wholesale; A-61.9627 for 1R Cog wholesale)

ln - natural logarithm function

exp - exponential function

For REI, we used the FY81 effectiveness statistics which are given in TABLE II

of APPENDIX D. The RE2 values which we used in the computation of D2 are

given in TABLEs XVI and XVII for lH and 1R Cogs, respectively. For the

baseline wholesale investment, we used January 1989 MSPR data and June 1989

MCL data. We applied the following formula to compute Dl:

D1 - ($ WHOLESALE ASSETS FOR DEMAND-BASED ITEMS per JAN 1989 MSPR)

+ ($ JUNE 1989 MCL TOTAL ASSETS FOR NON-VOSL ITEMS)

- ($ JUNE 1989 MCL RESERVATION QUANTITIES)

- ($ JUNE 1989 MCL ADDITIVE PORTION OF NSOs)

In addition to the above formula for Dl, we also used two other estimates for

Dl in predicting D2. A noteworthy result of using multiple Dl values is that

we found that the percentage increase, (D2 - Dl)/Dl, is insensitive to the Dl

value used. Therefore, the percentage increase in the current wholesale

investment, as shown in the right-most portion of TABLEs XVIII and XIX which

follow, is constant, regardless of the value used for the current wholesale

budget.
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TABLEs XVIII and XIX contain the lH and IR Cog, respectively, estimated

investment required at the wholesale level, by individual NSC, in order to

achieve the RE values supplied in TABLEs XVI and XVII.

TABLE XVIII

Required 1H Cog Wholesale Budget
to Achieve Required RE/Maintain ACWT

ADDITIONAL REQ'D PERCENTAGE INCREASE
WHOLESALE (D2-Dl) IN WHOLESALE INVEST

BASELINE
WHOLESALE (Dl) NON-SUADPS SUADPS NON-SUADPS SUADPS

NSC CHARLESTON $112.4M $31.3M $37.7M 27.9% 33.6%
NSC JACKSONVILLE $ 22.4M $ 0.8M $ 1.5M 3.7% 6.7%
NSC NORFOLK $200.IM $43.7M $47.5M 21.8% 23.7%
NSC OAKLAND $ 27.8M $ 3.2M $ 4.1M 11.7% 14.6%
NSC PUGET SOUND $ 40.OM $12.2M $15.5M 30.6% 38.8%
NSC SAN DIEGO $166.1M $19.1M $19.2M 11.5% 11.5%

NSC TOTAL $568.9M $106.1M $117.9M 18.6% 20.7%

NOTE: The NSC totals ($106.1M and $117.9M) which appear at the bottom of
TABLE XVIII were computed using the formula for D2, and are not expected to
equal the sum of the individual NSC values for D2. Also note that maintenance
of ACWT will require an estimated additional $106.1M minimum investment in
wholesale stock, based upon non-SUADPs customers' response times. However,
based upon SUADPS customers, this cost estimate is a maximum of $117.9M. (Our
analysis uses the lesser of the two cost estimates.)
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TABLE XIX

Required IR Cog Wholesale Budget
to Achieve Required RE/Maintain ACWT

ADDITIONAL REQ'D PERCENTAGE INCREASE
BASELINE WHOLESALE (D2-DI) IN WHOLESALE INVEST
WHOLESALE (Dl) (for NADEPs) (for NADEPs)

NSC JACKSONVILLE $213.2M $32.2M 15.1%
NSC NORFOLK $198.4M $85.6M 43.1%
NSC OAKLAND $215.6M $57.OM 26.4%
NSC PENSACOLA $178.2M $64.OM 35.9%
NSC SAN DIEGO $152.7M $33.4M 21.9%

NSC TOTAL $958.1M $258.1M 26.9%

NOTE: The NSC total ($258.1M) which appears at the bottom of TABLE XIX was
computed using the formula for D2, and is not expected to equal the sum of
the individual NSC values of D2. Therefore, to maintain ACWT for NADEPs will
require an estimated additional $258.1M investment in wholesale stock. This
expenditure will result in improved ACWT for all other (i.e., non-NADEP) cus-
tomers, which comprise roughly 80% of our 1R Cog material receipt volume.

TABLEs XVIII and XIX reveal the additional costs ($106.1M for 1H and $258.1M

for 1R Cog) to the wholesale inventory necessary to maintain the current ACWT

given the elimination of all retail levels. We now prorate this estimate to

consider the lesser cost of increasing the wholesale budget to offset the \

degradation in ACWT due to the loss of retail for collocated items. To

prorate costs, we applied the ratio of AFIL for the group of collocated items

to the AFIL for the total universe of all items. This calculation yields a

wholesale requirement of $43.8M for 1H Cog and $87.1M for 1R Cog.

G. COST-BENEFIT COMPARISON. This section summarizes the costs and savings

associated with either the elimination of all retail levels or the elimination

of only collocated retail levels. In section II.D, we identified the one-time

savings achieved via elimination of collocated/all retail levels. We also

identified the one-time cost to increase retail levels for noncollocated item5s

to 2.5 months AlL in the event of the elimination of collocated retail levels.
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Furthermore, we computed the one-time cost to fully fund the nonsupported

portion of the NSOs after the elimination of collocated retail levels. In

section II.E, we evaluated the "cost" in terms of increased hours ACWT re-

sulting from elimination of collocated/all retail levels. Finally, in Section

II.F, we presented the costs to increase the wholesale budget to compensate

for either the elimination of all or only collocated retail material at the

intermediate level activities and thereby maintain the current ACWT. TABLEs

XX and XXI provide a concise summary of inventory increases and decreases

which we have considered in this study. (Our conclusions in the Abstract,

Executive Summary, and Section III are based upon data which we have sum-

marized in these two tables.)

TABLE XX shows that eliminating collocated 1H Cog retail levels results in

a one-time savings of $5.6M which is more than offset by a one-time cost of

$43.8M. For every $1 saved in collocated 1H retail levels, we need to spend

$8 in wholesale levels to maintain the same system performance. If all retail

levels are removed, a one-time savings of $25.1M results; however, this is

more than offset by a one-time cost of $106.1M. For every $1 saved in by

eliminating all 1H retail levels, we need to spend $4 in wholesale levels to

maintain the same system responsiveness.
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TABLE XX

Cost-Benefit Summary of Analysis
Elimination of Collocated/All Retail Levels

for 1H Cog

ELIMINATION OF ELIMINATION OF
ALL RETAIL COLLOCATED RETAIL

AFIL Savings Save $ 26.4M Save $ 10.9M
Increase Noncolloc. Items' AlL --- Cost $ 4.6M
Fund Nonsupported NSOs Cost $ 1.3M Cost $ .7M

NET ONE-TIME SAVINGS Save $ 25.1M Save $ 5.6M

Effect on ACWT Up 28% Up 20%
Additional Hours ACWT 100 hrs. 72 hrs.
Added Whls. Lvls to Maintain ACWT Cost $106.1M Cost $ 43.8M

NET TO MAINTAIN ACWT Cost $ 81.OM Cost $ 38.2M

TABLE XXI shows that eliminating collocated IR Cog retail levels results

in a one-time savings of $5.8M which is more than offset by a one-time cost of

$87.1M. For every $1 saved in collocated 1R retail levels, we need to spend

$15 in wholesale levels to maintain the same system performance. If all

retail levels are removed, a one-time savings of $55.5M accrues; however, this

is more than offset by a one-time cost of $258.1M. For every $1 saved by

eliminating all 1R retail levels, we need to spend $5 in wholesale levels to

maintain the same system responsiveness.
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TABLE XXI

Cost-Benefit Summary of Analysis

Elimination of Collocated/All Retail Levels
for 1R Cog

ELIMINATION OF ELIMINATION OF

ALL RETAIL COLLOCATED RETAIL

AFIL Savings Save $ 55.7M Save $ 18.8M

Increase Noncolloc. Items' AlL --- Cost $ 12.9M

Fund Nonsupported NSOs Cost $ .2M Cost $ .lM

NET ONE-TIME SAVINGS Save $ 55.5M Save $ 5.8M

Effect on NADEP ACWT Up 8% Up 5%

Additional Hours NADEP ACWT 24 hrs. 14 hrs.

Added Whls. Lvls to Maintain ACWT Cost $258.1M Cost $ 87.1M

NET TO MAINTAIN ACWT Cost $202.2M Cost $ 81.3M

In addition to the one-time increases and decreases in inventory levels,

there are also annual cost/savings factors present. These factors, holding

cost rate and maintenance cost rate, are expressed as percentages which are

then applied equally to the one-time costs/savings to calculate the recurring

(i.e., annual) costs/savings. We did not quantify annual costs/savings in

this study, since the annual rates apply to both the increases and decreases

in inventory levels; consequently, the ratio of annual costs to annual savings

will be in the same proportion as the ratio of one-time costs to one-time

savings.

For example, 1H Cog consumable items have a holding cost rate of 23% and a

maintenance cost rate of 8.6%. The current cost to benefit ratio for ini-

tial inventory reductions for these items is equal to:

Cost Inventory Increase at Wholesale Level 106.1M _ 4.0

Benefit Inventory Reduction at Intermediate Level 26.4M

44



Thus, it costs four times as much in inventory at the wholesale level as com-

pared to the reduction in inventory at the intermediate level from totally

removing intermediate levels. The annual cost to benefit ratio is equal to:

Annual Cos: - Holding and Maintenance Due to Wholesale Inventory Increase
Annual Beneit Holding and Maintenance Due to Intermediate Inventory Reduction

Wholesale Inventory Increase * (Holding Cost Rate + Maintenance Cost Rnate
Intermediate Inventory Reduction * (Holding Cost Rate + Maintenance Cos- Rate)

106.1M * .23 * .086 - 2.OM - 4.0
26.4M * .23 * .086 O.5M

Again, it annually costs four times as much as one saves by eliminating

intermediate levels.

III. SUMMARY AND CONCLUSIONS

The major areas examined in this study were the extent of collocation of

intermediate and wholesale inventories from I January 1985 to I January 1989,

the impact on inventory levels and ACWT which would result from the removal of

the collocated intermediate inventory levels and all intermediate inventory

levels, and the cost to maintain the current ACWT given the removal of inter-

mediate levels.

The number of 1H Cog retail items decreased 3% (1.7K) over the five year

period while the total number of collocated items increased by 12% (4.8K). In

the same period, the wholesale assets for collocated items increased 9%

($30.IM); however, they dropped $77.1M between January 1988 and January 1989.

Overall the 1R Cog retail items declined 27% (8.6K) with a decrease in

collocated items of 41% (5.0K). The wholesale assets for collocated 1R Cog

items increased 20% ($93.3M) in the five years.

For lH Cog, 95% of the total wholesale assets for collocated items are for

demand-based items. Additionally, only 8% of the total assets are retail
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requirements. For lR Cog, 99% of the wholesale assets for collocated items

are for demand-based items and only 10% of the total assets are for retail

requirements.

The elimination of only collocated retail item levels for 1H Cog would

reduce retail inventory by $10.9M with at least a 72 hour increase in ACWT for

these items. Projecting the wholesale inventory cost to maintain ACWT pro-

duced a cost of $43.8M. Other additional costs are the cost to increase AFIL

for noncollocated retail items to 2.5 month AFIL and the cost to fund non-

supported NSOs. These costs total $5.3M for 1H Cog. For IR Cog, the recail

savings equals $18.8M with a NADEP ACWT impact of 14 hours for these items.

The wholesale inventory cost to maintain ACWT is $87.1M, and the cost to fund

AFIL and NSOs is $13.OM. Thus, to maintain the current ACWT, eliminating

collocated retail levels would cost at least eight times as much as it would

save.

In practice, because UADPS cannot readily distinguish between retail and

wholesale assets, it would be difficult (if not impossible) to remove inter-

mediate levels on only collocated items. Thus, implementing GAO's recommen-

dation could force us to remove all intermediate levels. The total elimina-

tion of all retail levels for 1H Cog would reduce retail inventory by $26.4M

but would increase ACWT at least 100 hours. The cost to fully fund the NSOs

previously included in the retail levels is $1.3M. The additional wholesale

inventory cost to maintain ACWT at its present level equals $106.1M. For IR

Cog, the retail inventory reduction equals $55.7M with a corresponding in-

crease in NADEP ACWT of 24 hours. The wholesale inventory cost to maintain

ACWT is $258.1M and the cost to fully fund the NSOs is $0.2M. Thus, to
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maintain the current ACWT. it would cost us at least four times as much in

wholesale inventories as we would save from the elimination of intermediate

levels.

In conclusion, the RIMSTOP initiative has resulted in some degree of

duplication of inventory; however, the establishment of intermediate levels

for 1H and 1R Cogs has more than paid for itself in terms of customer support.

The ACWT benefir derived from the intermediate levels was achieved at a frac-

tion (one-fourth for IH Cog, and one-fifth for 1R Cog) of the wholesale cost

increase necessary to achieve the same ACWT.

IV. RECOMMENDATIONS

We recommend that existing intermediate levels which are collocated with

wholesale levels be maintained for both 1H and 1R Cogs.
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APPENDIX B: EXTENT OF COLLOCATION

The graphs displayed in FIGURES 1 through 32 show for each activity (1)

the total number of all retail items carried and (2) the dollar value of pro-

tected wholesale assets, retail assets, and collocated wholesale assets for

collocated items across the 5 years studied. The graphs are segregated by

activity (NSC) within Cog breakdown. The following is the order in which the

figures appear in this appendix:

Figure Page

Figure 1 - NSC Charleston-lH Cog, Number of Retail Items B-3

Figure 2 - NSC Charleston-lH Cog, Total Assets for Collocated

Retail Items B-3

Figure 3 - NSC Jacksonville-lH Cog, Number of Retail Items B-4

Figure 4 - NSC Jacksonville-lH Cog, Total Assets for Collocated

Retail Items B-4

Figure 5 - NSC Norfolk-lH Cog, Number of Retail Items B-5

Figure 6 - NSC Norfolk-lH Cog, Total Assets for Collocated

Retail Items B-5

Figure 7 - NSC Oakland-lH Cog, Number of Retail Items B-6

Figure 8 - NSC Oakland-lH Cog, Total Assets for Coilocated

Retail Items B-6

Figure 9 - NSC Puget Sound-lH Cog, Number of Retail Items B-7

Figure 10 - NSC Puget Sound-lH Cog, Total Assets for Collocated

Retail Items B-7

Figure 11 - NSC San Diego-iH Cog, Number of Retail Items B-8

Figure 12 - NSC San Diego-lH Cog, Total Assets for Collocated

Retail Items B-8

Figure 13 - NSC Jacksonville-lR Cog, Number of Retail Items B-9
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Figure 14 - NSC Jacksonville-lR Cog, Total Assets for Collocated

Retail Items B-9

Figure 15 - NSC Norfolk-lR Cog, Number of Retail Items B-10

Figure 16 - NSC Norfolk-iR Cog, Total Assets for Collocated

Retail Items B-10

Figure 17 - NSC Oakland-iR Cog, Number of Retail Items B-11

Figure 18 - NSC Oakland-iR Cog, Total Assets for Collocated

Retail Items B-11

Figure 19 - NSC Pensacola-lR Cog, Number of Retail Items B-12

Figure 20 - NSC Pensacola-IR Cog, Total Assets for Collocated

Retail Items B-12

Figure 21 - NSC San Diego-iR Cog, Number of Retail Items B-13

Figure 22 - NSC San Diego-bR Cog, Total Assets for Collocated

Retail Items B-13

B-2



NSC Charleston - 1H Cog

Number of Items (000s)
2 6 .0 ............ *** *................................ .

21.6

18.0
16.6 8.

0.-1968 198 1987 -1188 1989

Non Collocated Items 5.7 6.8 3.0 3.3 3.3
Collocated Items 13.9 11.0 12.7 13.1 14.8

F igure 1

NSC Charlaston - 1H Cog
Total Assets For Collocated Retail Items

Millions of S
16 0 .0 ........... - - - ............................

1 2 5 .0 ----------- ................................. ..

100.0

26.0B

0.0 E
19. 61 ......... --- E 19 ....6 .1 ...8 ... 1 883 1989.........

ProtectedHE Wh ei 88 83 9. H. .
Retail~H Mate EE.H.1 71 7. .
Collocated Whi HE 08 11. 0. 100 9.

F i5 .r 2 --- H ...... E ...... ......E i......

EMB EH3E



NSC Jacksonville - 1H Cog

Number of Retail Items (000s)

15.0 --- *............... ..-1 ....

10.0 ............ ------*................. .....

0.0--M M r,1 I

Non Collocated Items 1.3 2.1 1 1.8 1.4 1.0
Collocated Items 2.0 1.9 1.8 2.1 t6S

Iigure

NSC Jacksonville - 1H Cog
Total Assets For Collocated Retail Items

Millions af $
160 .0 ............................................

126.0 .......................................................

100.0...............................................................

75.0......................... ............................... ...

50.0 ..................................... .......................

25.0 ......................................... I....................

0.0 -R - N -f
M95 1988 1987 1988 1989

Protected WhI Asse 11111 0.1 0.1 0.1 0.1 0.1
Retail Assts M 1.8 1.8 1.2 1.3 0.8
Collocated WhI Astn EM 5.0 6.0 9.0 13.2 9.8

i gure 4.
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NBC Norfolk - 1H Cog

Number of Retail Items (000s)

20.0 18 ................. . 2... .i......................

6.616.0 16.5

10.0 --. .... .... ... .... ..

1988 19808 1987 1988S 1989
Non Collocated Items 5.7 56 5.3 3.5 3.9
Collocated Items 10.1 11,.0 j 12.0 12.5 111.6

Figure 5

NBC Norfolk - 1H Cog
Total Aseta For Collocated Retail Itema

Millions of S

126 .0 ............................................ ..
100.0

Retail[E East Ml 9. 2 64B. .
Coilocaed~H Whi Hsl R 0. 848 180 14. 1.

Figur 6fl

100 0 -- --- - S EH...... ff...... 4 ...... ]..



NSC Oakland - 1H Cog

Number of Retail Items (000s)

15.09 2 .

0.0- ATR A,

Non Collocated Items 2.3 1.61 1.0 2.0 1.
Collocated Itoms 3.3 4.1 3.3 13.0 3.4

F igure 7

NBC Oakland - 1H Cog
Total Assets For Collocated Retail Items

Millions of S

125.0 ..................................................

7 .0 ... ...... H 1 ..... ...................

50.0- EE 9H R

Retail Mat. EE 2.E.8 17 1. .
Collocated9 Whi Asat R 77 67 43 442 2.

2igur 8 ....EH..... .111... H ......EH.......I ..

HEB-6EH E



NSC Puget Sound - 1H Cog

2 . -Nu -m be-ar a-f --Re -ta I-I- I to e -(OC00-s)................

No Clocte te7 .0 7.7 8.8 3.'0 2.7

Collocated Items 4.4 4.5 4.6 5 .8 4.9

Figure 9

NSC Puget Sound - 1H Cog
Total Aeseta For Collocated Retail Itema

Millions of S
1 5 0 .0 ............................................ ..

126.0 . ......................................... ...

10 0 .0 ............................................ ..

0.0- J~

Protected Whi Asste 0.2 0.4 1.3 1.3 038
Retail Aests 2.2 1.9 2.6 3.3 2.3
Collocated Whi Asl 15.2 18.2 28.3 41.1 37-2

Figure 10

B-7



NSC San Diego - 1H Cog

Number of Retail Items (000s)

15.0 ......................................................

0.2 11.9 11.2

0.0 aIN N

1e88 1988 1987 1988 1989Non Collocated Items 4.1 4.1 4.7 4.1 3.-6
Collocated Items 6.3 6.1 6.8 7.8 7J6

Figure 11

NSC San Diego - 1H Cog
Total Assets For Collocated Retail Items

Millions of S

125.0 ..................................................

1 0 0 .0 -------I......................................

Protcte Wh Aag 01 901 0.1 0.1 0.
RetailEEE HAt E .4 84 .1 47 .

CollocatedE9 Whi Aest B 6? 1 838 7.4 8.

Figur 12 ---H ......EE ......E~ ...... E ...... ..

B-E8H



NSC Jacksonville - IR Cog

2.-N u-mbe r ..of-I- Re-tail I to e. ( 000 a................

2 0 .0 .... ...... .................... .... ........... .. .

0.0 -F //

Non Collocated Items 911 1.2 1.0 1.0 1.2 0.9
Collocated Items 2.9 2.4 2.4 2.4 2.4

Figure 13

NSC Jacksonville - IR Cog
Total Assets For Collocated Retail Items

Millions of S
160.0.............................................................

12 5.0 ............................................ ..
100.0I
75.0

25.0

Fi1Br 14

EH-9E



NSC Norfolk - iR Cog

Number of Retail Items (000s)

10.3

Coliocated6- Itm6 . . .2 4.13 .

Figur 15e 18' 98 18

NBC Norfolk - 1R Cog
Total Assets For Collocated Retail Items

Millions of S
250.0 ...........*......... 1-1 1 1 1 11----*............
225.0 .................................................

1 7 5 .0 .... ...... .... ... .. .. .... ..... ...F B .. .... .....

0.0H
19660 190 198 1988- 1989............ R.......E ...........

ProtoctedH Whi Hsl 3. .0 23B.
Real uti 0. 10 --- EJ.......4 10------E. ....9..7 6E ------B.4 .

ColloctedIR HIT FEBt EE 18. 4.3 194 20. 6.

Figur 16l E

125 0 -- - --- 1Q ......EH...... 9 ......H ...... B..



NBC Oakland - IR Cog

Number of Retail Items (000s)

1 0 .0 . . .......................................... ....

5.0-4.69*4A 4.9 .2 4,

0.0M

Mon Collocated Items MI 1.7 1.6 1.9 1.8 t1.3
Collocalod Itemsa M 32 3.2 3.1 3.4 2.7

F igure 17

NSC Oakland - IR Cog
Total Assets For Collocated Retail Items

Millions of II

100.0 ............. ..................................

05.0 ----- m .................................1 B ..
Protected W9H 9Bl 2. 27 4. .
RetailEE Aute EE. .8 67 7. .
CollocatedM WhRHt 82 567 8. 06 7.

Fi0.r 18 ---H ...... ...... EH ...... E ......R I..

B-lif BH H



NSC Pensacola - IR Cog

Number of Retail Itins (000s)

15.05.

10.0 - F 1M 0

0.0196 187 188 18

Non Collocated Items 3.7 3-2 12.1 2.9 2.4
Collocated Items .3.61 3.6 3.6 3.9 _4.1

Figure 19

NSC Pensacola - IR Cog
Total Assets For Collocated Retail Items

Millions of S
1 6 0 .0 ............................................ ..

1 2 5 .0 ............................................ ..

1 0 0 .0 ............................................ ..

75.0 --------------- ......OR ...... E ....... ..

50.0E E

Ret ~ ~ ~ EEI Asat EE.B.8 69 6. .
Collocatedf Whil EH~ 97 7.0 7. 77 8.

Figur E0

2 5 0 ..... B...... ...... I ......E2 ...... ..



NBC San Diego - 1R Cog

Number of Items (000s)

6.8 5.6 5.8 6.6 5.5

0.0-- AM r

Non Collocated Items 2.1 1.8 2.0 1.8 11.7
Collocated Items 3.7 3.8 3.8 3.8 3.8

Figure 21

NSC San Diego - 1R Cog
Total Assets For Collocated Retail Items

Millions of 8
1 6 0 .0 ...... ................. --------------------

1 2 5 .0 ............................................ ..

100.0B

7 50 .0 ............... .... .....E L.... .. E ....... ..
50.0H R

0.0 EE EE
Protected~Hf Whi AeHE.6 16 16 .I.

Ret0il -at ---- 6 E .....4 E 6 .....6 8 . ....7..8 5f-------H.8 .
CollocatedH Whi Mat. EE 812 7. 0.4 f 1.

Figur 22 10 EH E

B-13 EH EH H



APPENDIX C: IMPACT ON INTERMEDIATE INVENTORY

The graphs displayed in FIGURES 1 through 24 show for each of the four

types of items (demand-based collocated, nondemand-based collocated, demand-

based noncollocated, and nondemand-based noncollocated items) various summary

statistics for the activities within each Cog breakdown. The summary statis-

tics include (1) the total number of retail NIINs of each type and their

percentage of the total activity retail NIINs, and (2) the dollar value and

percentage of total dollar value for each type of retail NIIN for the total

assets, protected wholesale requirements, retail requirements, total require-

ments, and collocated wholesale assets. The following is the order in which

the figures appear in this appendix:

Figure Pat

Figure 1 - lH Cog, Jan 1989, Total Retail NIINs C-3

Figure 2 - 1H Cog, Jan 1989, Percent of Total Retail NIINs C-3

Figure 3 - IH Cog, Jan 1989, Total Assets C-4

Figure 4 - 1H Cog, Jan 1989, Percent of Total Assets C-4

Figure 5 - 1H Cog, Jan 1989, Protected Wholesale Requirements C-5

Figure 6 - 1H Cog. Jan 1989, Percent of Protected Wholesale

Requirements C-5

Figure 7 - 1H Cog, Jan 1989, Retail Requirements C-6

Figure 8 - 1H Cog, Jan 1989, Percent of Retail Requirements C-6

Figure 9 - 1H Cog, Jan 1989, Total Requirements C-7

Figure 10 - 1H Cog, Jan 1989, Percent ot Total Requirements C-7

Figure 11 - lH Cog, Jan 1989, Collocated Wholesale Assets C-8

Figure 12 - 1H Cog, Jan 1989, Percent of Collocated Wholesale Assets C-8

C-I



Figure 13 - IR Cog, Jan 1989, Total Retail NIINs C-9

Figure 14 - 1R Cog, Jan 1989, Percent of Total Retail NIINs C-9

Figure 15 - 1R Cog, Jan 1989, Total Assets C-10

Figure 16 - 1R Cog, Jan 1989, Percent of Total Assets C-l0

Figure 17 - 1R Cog, Jan 1989, Protected Wholesale Requirements C-11

Figure 18 - 1R Cog, Jan 1989, Percent of Protected Wholesale

Requirements C-11

Figure 19 - 1R Cog, Jan I.89, Retail Requirements C-12

Figure 20 - 1R Cog, Jan 1989, Percent of Retail Requirements C-12

Figure 21 - 1R Cog, Jan 1989, Total Requirements C-13

Figure 22 - 1R Co-, Jan 1989, Percent of Total Requirements C-13

Figure 23 - IR Cog, Jan 1989, Collocated Wholesale Assets C-14

Figure 24 - 1R Cog, Jan 1989, Percent of Collocated Wholesale Assets C-14

C-2



1H Cog - Jan 1989
Total Retail NuINs

Thousandsa9.

80 . .......................... 
............

EHEEB11.2

10.0- ~2.5 . .

ChaIn Jinx Nory. Oak PugS BanD ITotal

NoDmd Bass NoCol M 0.0 0.3 0.1 0.1 0.3 0.3 1.2
Dmd Biae NoCol 3.3 0.7 3.8 1.1 2.3 3.3 14.
No~md Bass Col 0.0 0.2 0.6 0).1 0.2 0.6 1.8
Dmd Bass Col 14.6 1.4 11.0 3.2 4.7 7.0 41.9

Figure 1

1H Cog - Jan 1989
Percent Of Total Retail NuINs

%of NIINs
100.01-

75.0%-

50.0%--

26.0%-

00-Chn Jinx Norva Oak PugS SanD Total

NoDmd Base NoCol MI 0.2 10.6 0.8 2.5 4.4 2.9 2.0
Dmad Binse NoCol 8.5 28.4 24.5 23.2 51.0 29.4 24.5
NoDmd Base Col 0.2 8.4 3.7 2.9 2.6 5.5 3.0
Dmnd Base Cal ~ i81.3 812.8 71. 71.3 62.0 82.1 70.5

F igure 2

c-3



1H Cog - Jan 1989
Total Assets

Millions
$ 6 0 0 .0 . ................................................................................................

$ 5 0 0 .0 ................................................................................................
$ 40 0.0 . ................................................................................ .. . .,.0

$ 3 0 0 .0 ..................................................... I..............................

$200.0 ..................................
$103.5 $128.7

$100.0. $30..

$0.0. m r I

ChaI Jax Norva Oak PugS SanD Total

NoDmd Bane NoCol M $0.0 $0.1 $0.1 $0.0 $0.1 $0.3 $0.6
Dmd Base NoCol W $1.0 $0.1 $1.1 $0.1 $0.4 $0.4 $3.1
NoDmd Base Col $0.3 $0.6 $7.8 $1.3 $.1 $4.5 $15.9

Dmd Bss Col 102.3 $9.7 $119.8 $28.7 $39.1 $68.9 ;368.

Figure 3

1H Cog - Jan 1989
Percent Of Total Assets

% of S
100.0%-

75.0%-

50.0%

26.0%--

0.0%-
__________ Ch Jinx Norva. Oak PugSISanD Total

NoDmd Base NoCol m- 0.0 1.3 0.0 0.1 0.2 0.4 0.1
Dmd Base NoCol 0.9 1.3 0.8 0.4 1.0 0.6 0.6
NoDmd Bass Col 0.3 7.7 6.1 4.2 2.8 S.. 4.1
Dmd Bae Col 98.8 89.7 93.0 96.3 98.0 03.0 95.0

Figure 4

G-4



1H Cog - Jan 1989
Protected Wholesale Requirements

Millions of $8

4 10 .0 ............................. ..

64.5 $4.8

$ 2.0 - ......... ........ .........

$00-N $0.1 1 $0.2 $ 0. 1ME
Chin Jx Norva Oak Pugs SarD ITotal

No~md Barse NoCol M $0.0 $0.01$0.0 $0-0 $0.0 $0.1 $0).1
Dmd Base NoCol $1.2 $0.0 $0.9 $0.1 $0.3 $0.0 $2.6
NoDmd Bass Col $0.0 $0.0 $0.2 $0.0 $0.0 $0.0 $0.3
Dmid Bae Col $3.3 $0.1 ,$3.7 $0.1 $0.7 $0.1 $7.9

F igure 5

1H Cog - Jan 1989
Percent Of Retail Requirements

S of $6
100.0%-

76.0%-

50.0%-

26.0%-

Chin IJix INorva Oak PugS SauD Total
NoDmnd Barse NoCol 0.2 17.4 1U 3.6 3.6 6.9 3-3
Dmnd Base NoCol 29.8 37.5 3-9.5 32.9 40.7 34.4 33.8
NoDmnd Base Col 0.1 8.2 2.9 2.4 1.6 3.9 2.3
Dmd Bass Col 70.1 38.8 62.2 61.1 54.2 55.6 60.6

F igure 6

C-5



1H Cog - Jan 1989
Retail Requirements

Millions of $a

$20.0 ........ ................................................

$10.0 £8-I.4 ............ 18 .3 ............ 4 i

Cha Jinx Norva Oak Pugs SanD Total

NoDmd Base NoCol M $0.0 $0.3 $0.1 $0.0 $0.1 $0.3 $1.0
Omd Baa. NoCol $2.5 $0.7 $2.8 $0.4 $1.7 $2.0 $10.1
No~md Base Col $0.0 $0.1 $0.2 $0.0 $0.1 $0.2 $0.7
Dmd Bass Col 1 $5.0 L$0.7 $5.1 $0.8 $2.2 $3.3 $18.1

F igure 7

1H Cog - Jan 1989
Percent Of Retail Requirements

% Of Ila
100.0%-

75.0%-

60.0%-

25.0%-

0___ 0____ jChn Jax Norva Oak PugS SanD Total

No~md Bass NoCol ED 0.2 M7.4 39.6 3.5 5.9 3.3
Dmd Baae NaCol 29.8 37.5 33.5 32.9 40.7 34.4 39.8
NoDmd Bea Col 0.1 8.2 2.9 2-4 1.6 3.0 2.3
Dmnd Base Col 70.1 38.8 62.2 61.1 54.2 55.6 60.6

Figure 8

C-6



1H Cog - Jan 1989
Total Requirements

Mitlons of Ui

$40.7
$40.0 . ....................................... ..1

$130.0.3.

$10.0 - ....... ....... $ 1...$ .
$0.0 4.

Chn Jix Norva Oak PugS SauD Total
NoDmd Barns NoCol M $0.0 $0.3 $0.2 $0.0 $0.1 $0.4 $1.1
Dmd Base NoCol $3.7 $0.7 $3.7 $0.5 $2.0 $2.0 $12.7
NoDmd Base Col $0.0 $0.1 $0.5 $0.1 $0.1 $0.2 $1.0
Dmad Bass Col $9.2 $0.8 $8.8 $0.0 $3.0 $3.3 $26.0

Figure 9

1H Cog - Jan 1989
Percent Of Total Requirements

% of $a
100.0%-ME

76.0%-

50.0%-

25.0%--/

0.0%-
________ ___ Norvali Oak PugS SanD Total

NoDmd Base NoCol 0.1 16.5 1.2 3.1 2.8 6.7 2.7
Drnd Base NoCol 2. 359 28.1 34.3 38.3 33.9 31.1
NoDmd Base Col 01 50 3.5 5.2 1.5 SAd 2.4
Dmnd Bass Col 0. 41767.2 67.4 57.4 55.6 83.8

Figure 10

C-7



1Hi Cog - Jan 1989
Collocated Wholesale Assets

Millions ot $a

$ 3 0 0 .0 ........................................... ...

$ 20 0.0 ............................................ ..

$100.0 $9 . .............. 1.

$0.0 -F /-n77

NoDmd Base Col =$0.3 $0.7 $7.4 $1.2 $1.1 $4.3 $14.0
Dmd Base Col -M $98.11 $8.0 $111.0 1$27.81 $36.1 1$65.6 $342.4

Figure 11

1H Cog - Jan 1989
Percent Of Collocated

Wholesale Assets

% of to

100.0%-

75.0%-

50.0%-

25.0%-

0.0%
Cha IJax INorval Oak IPugS ISanD TotalI

NoDmd Base Col 0.3 7 -. 5 6.2 14.1 2.9 6.2 4.2
Dmd Bass Col 90.7 92.5 0 3.8 9a.9 97.1 193.8 96.8

Figure 12

G-8



1R Cog - Jan 1989
Percent Of Total Retail NIuNs

%of NuINs
100.0%-

76.0%-

50.0%-

26.0%-

Jax Nary. Oak Pens BanD Total
NoDmd Base NoCol EE 0.7 1.7 0.2 3.7 0.5 1.8
Dmd Base NoCol 26.0 20.9 32-0 33.1 30.7r 29.1
NoDmd Bass Col 0.3 3.1 0.3 0.4 1.5 1.1
Dmd Base Col 73.0 74.2 67.5 62.8 67.3 68.2

F igure 13

IR Cog - Jan 1989
Percent Of Total Retail NuINs

%of NuINs
100.0%-

76.0%-

50.0%-

26.0%-

Jax Norva Oak Pens SanD Total

NoDmd Base NoCol M 0.7 1.T 0.2 3.7 0.5 1.8
Dmd Base NoCol 28.0 20.0 32.0 33.1 30.7 29.1
No~md Bass Col 0.3 8.1 0.3 0.4 1.5 1.1
Dmd Base Col 73.0 74.2 67.8 62.8 67.3 68.2

F igure 14

C-9



IR Cog - Jan 1989
Total Assets

$0.-MI I lo na $5 92.9

£200.0 ............ Si6s.9..........................

$.-Jax Nory. Oak Pens SanD Total

NoDmd Base NoCol M $0.0 $0.1 $0.0 I$0.1 $0.0 $0.2
Dmd Baae NoCol $0.8 $0.8 $1.4 I$1.2 $0. $ I .
Noflmd Base Col $0.5 $2.2 $0.8 f$0.2 f$0.7 $4.5
Dmnd Base Col $129.0 $16681 $83.1 j$418.31 $118.8 j$583.2

F igure, 15

1R Cog - Jan 1989
Percent Of Total Assets

% oftSo
100.0%----

76.0%-

50.0%-

26.0%-

fl.OL
Jax Nary. Oak Pon* SanD Total

NoDmd Base NoCol M 0.0 0.0 0.0 0.2 0.0 0.0
Dmd Base NoCol 0.8 0.3 1.7 1.4 0.8 0.8
No~md Base Col 0.4 1.3 1.0 0-2 0.8 0.8
Dmd Rage Col 99.0 98.3 97.3 98.8 98.8 98.4

Figure 16

C-10



IR Cog - Jan 1989
Protected Wholesale Requirements

Millions of $a
$ 1 2 .0 ........ ........................................ ..

$ 1 0 .0 ...........................................

$2.2

IJinx Norva Oak Pon*s SanD Total

NoDmnd Base N oCol M $0.0 $0.0 $0.0 $0.0 $0.0 $0.0
Dmd Baae NoCol EMI $0.7 $0.2 $1-2 $0.5 $0.3 $2.9
No~rmd Base Col 111110 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0
Dmnd Base Col $1.5 $0.9 $1.8 $1.2 $0.9 $6.3

F igure 17

IR Cog - Jan 1989
Percent Of Protected

Wholesale Requirements

100.0%-

75.0%-..

50.0%-

25.0%-

Jinx Norva Oak Pens SanD Total
NoDrnd Base N 0001 0.0 1.9 0.0 0.0 0.0 0.2
Dmd Base NoCol 32.8 19.2 39.8 29.1 22.4 31.2
NoDrnd Base Col 11110 0.1 3.6 0.0 0.0 0.4 0.5
Drnd Bass 0o1 87.8 76.0 80.2 70.9 77.2 68.1

F igure 18

c-11



1R Cog - Jan 1989
Retail Requirements

MIIIo n a o f S a $5 9. 1

$1.2 $090.0it

Jax Narv. Oak Pen* SanD Total

NoDmd Base NoCol M $0.0 $0.0 $0.0 $1.8 $0.1 $2.0
Dmnd Base NoCol $5.3 $3.4 $a.5 $5.3 $5.9 $28.3
NoDmd Bass Col $0.0 $0.0 $0.0 $0.1 $0.1 $0.3
Dmnd Base Col $4.9 $8.4 $8.3 $5.2 $5.7 $28.81

F igure 19

IR Cog - Jan 1989
Percent Of Retail Requirements

% of$$*
100.0%-

75.0%-

50.0%

25.0%-

0.0%-
Jax Nary. Oak Pene SanD Total

NoDmd Base NoCol M 0.2 0.6 0.0 14.7 0.6 3.3
Dmd Base NoCol 51.6 34.3 67.2 42.3 50.0 47.9
NoDmd Bass Col 0.1 0.5 0.2 0.7 1.11 0.5
Dmd Bass Col 48.1 84.8 42.6 42.3 48.2 48.3

Figure 20

C-~12



1R Cog - Jan 1989
Total Requirements

Millions of So
$ 70 .0 - - - ...................... .... .

$ 8 0 .0 .................................... ...

$20.---4 124i 1 3.0

Jinx INorva Oak Pens SanD -Total
NoDmd Bassa NoCol M $0.0 $(.1 $0.0 $1.8 $0.1 $2.0
Dmd Baae NoCol $a.0 $3.8 $9.7 $8.7 $6.2 $31.2
No~md Base Col $0).0 $0.1 $0.0 $0.1 $0.1 $0.3
Ond Base Col $S.4 $7.3 $8.1 $8.4 $6.8 $34.8

Figure 21

1R Cog - Jan 1989
Percent Of Retail Requirements

% of $a
100.0%-

76.016-

50.0%

2 6.0%

00-Jinx Norva Oak Pens SanD Total

NoDmnd Bas. NoCol 0.2 0.6 0.0 14.7 0.8 3.3
Dmd Baa. NoCol 1 51.8 34.3 67.2 42.3 150.0 47.9
NoDmd Base Col 0.1 0.8 0.2 0.7 1.11 0.5
Dmd Bags Col 48.1 64.8 42.8 42.3 48.2 40.

F igure 22

C-13



1R Cog - Jan 1989
Collocated Wholesale Assets

MIlIIon a of So
$562.5

$ 4 0 0 .0 ........................................... ..

$ 3 0 0 .0 . ..........................................

$200.0 -----------$ S ...........................

$123.2 $110.8
41010.03 M7 FA7.....

$00-Jix Norva Oak Pon,. SanD Total

NoDmd Bass Col = $0.5 $21 $08 0.1 $0.81 1$4.11Dmd Base Col $122.5 $158.8 $74.9 481.8 $110-2 $548.4

Figure 23

iR Cog - Jan 1989
Percent Of Collocated

Wholesale Assets

Y. of $-@
100.0%-

7 6.01A-

50.0%

25.0%-

0.0%-
Jinx Norva Oak Pens SanD Toa

NoDmd Bass Col 0.4 L3~ 1.1 0.1 0.5 .
Dind Base Col 99.8 98.7 98.9 959 99.619.

Figure 24

C-14



APPENDIX D: IMPACT CN ACWT

The tables in this appendix provide the data values for the Average

Customer Wait Time (ACWT) calculations. Figures 1 and 2 are examples of the

ACWT Decision Tree computations, using the data from the tables. We produced

graphs of the ACWT data, both system-wide and by individual NSC. Each graph

contains groups of three comparative bars: the shortpst bar represents base-

line ACWT, the middle bar represents ACWT after the elimination of retail for

collocated items only, and the tallest bar represents ACWT after the total

elifnination of retail. To help explain the impact of IPG III requisitions on

ACWT, Figures 3 through 6 show ACWT computed with and without (shown as

adjacent bars for each statistic) the Issue Priority Group (IPG) III receipt

data. The figures show that relative differences between ACWT are maintained

regardless of whether IPG III requisitions are included or not. In fact, the

inclusion of IPG III requisitions inflates the ACWT by at most 7% for 1H Cog

and 4% for 1R Cog NADEP customers. Thus, it may not always be necessary to

remove the IPC III requisitions when computing ACWT. Despite this finding, wc

did not include IPG III requisitions in any tables used to derive the impact

oi system ACWT or costs to increase wholesale levels to maintain the current

ACWT. Figures 7 and 8 are graphs of the 75th percentile ACWT (each NSC is

shown within a chart) for non-Shipboard Automated Data Processing System -..

SUADPS) customers (lH Cog) and for NADEP customers (lR Cog), respectively.

Figures 9 through 12 are graphs of IH Cog median ACWT (all NSCs are Thown

within a chart) for both SUADPS and non-SUADPS customers, and for ACVT

computed with and without the consumer echelon in the Decision Tree

calculation. Similarly, figures 13 through 16 are graphs of 1R Cog median

ACW'T both for SUADPS customers (with special consideration given to the "lock-

out", depicted in the Figure 2 Decision Tree) and for NADEP customers.
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TABLE I

POE Input

COG FY CHA JAX NORVA OAK PEN PUG S SAN D NSC TOTAL

FY88 .777 .481 .679 .543 .655 .555 .650

IH N/A

FY81 .656 .382 .508 .337 .274 .378 .472

FY88 .598 .685 .585 .643 .620 .629

IR N/A N/A
FY81 .525 .522 .439 .462 .493 .491

TABLE II

Referral Effectiveness Input

COG FY CHA JAX IORVA OAK PEN PUG S SAN D NSC TOTAL

FY88 .377 .732 .567 .696 .597 .688 .603

1H N/A

FY81 .308 .615 .516 .641 .672 .617 .549

FY88 .537 .410 .552 .479 .511 .499
IR N/A IN/A

FY81 .564 .567 .631 .615 .592 .593

TABLE III

Requisition Weighting Factors (RWF) Input

CHA JAX NORVA OAK PEN PUG S SAN D NSC TOTAL

IH .784 .606 .715 .740 N/A .647 .667 .716

1R N/A .624 .656 .536 .534 N/A .533 .567
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CONSUMER LEVEL INTERMEDIATE LEVEL WHOLESALE LEVEL

NOT AVAILABLE

NOT AVAILABLE WTN)12 B

CCC RT(A)-4. d&.(FE OTLEIIAIO FRTL

FY88.6 BASELINET ASE MEDIAN ACWT -m. r

(0551(2 hr..) THEREFORE. THE EXPECTED
* (.35)(.481)(35.2)(24) MEDIAN AOWT AFTER PARTIAL
* (.36)(.519)(.732)(44.4)(24) ELIMINATION OF RETAIL -

(.3)(.19(.28)(627)(4)(RWF - 681.2)41 - RWF)-475.3

*476.3 hra. total 539.48 hr.. (based on JAX 1H RWF-.608)

Figure I Decision Tree Calculation of 1H4 Cog Median ACWT for NSC
Jacksonvitle, SUJADPS Customers

CONSUMER LEVEL INTERMEDIATE LEVEL WHOLESALE LEVEL

NOT AVAILABLE
1-P(W)..186
WRT(NA)..226.3 da

'LOCK-OUT* FOR
NOT AVAILABLE NON-NADEP AVALABLE

-(=.5CUSTOMERS P(W)-.814
WRT(A)-45.5 da.

P(C)-.65 FY81 'WORST CASE* MEDIAN ACWT 6 97.9 hr.
CRT(A)=2 hre. (AFTER TOTAL ELIMINATION OF RETAIL)

(BASED ON FY81 SMA-.793)

FY88 BASELINE MEDIAN ACWT * THEREFORE. THE EXPECTED
(.8512 hr..) MEDIAN ACW'. AFTER PARTIAL

" (.35)(.814)(45)X24) ELIMINATION OF RETAIL -
" (.38)(.188)(225.3)(24) (RWF * 065.98) + (I - RWF) 6 697.9

865.98 hr.. total 685.9 lhr.. (based on JAX IR RWF-..24)

Figure 2 Decision Tree Calculation of 1IR Cog Median ACWT (showing the "Lock-
out") for NSC Jacksonville, non-IJADEP Customers
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11- Cog System ACWT Statistics
IPG 1/1l vs. IPG Total, SUADPS
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IR Cog System ACWT Statistics
IPG 1/1l vs. IPG Total, SUADPS

H ours
900 75th Percent ile

8 o0 0 ...........................................
Mean

7 0 0 ------ ............................ .
Me00 Y

Baselineff m- 53f9t48 55 9 9

N00o R14 All. It... ... 54 64 484 714.81

IPG I/l s IGToa, NA2~

700- WA.. ... .. E
600 EAn7t Pretl

Baseline 5]303 382 29a 307 471 783
No RtII Cal Items 39 404 312 34 74 507
No RtI: All Items 5 43 4 32 340 714 526

Figure 6 1R Cog System ACWT Statistics, IPG 1/11 vs. IPG Total, UADPs
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1H Cog NSCs 75th Percentile ACWT
IPG 1/1I, Non-SUADPS

Hours

400 .......... ..r

0-
Cha Jinx Norval Oak PugS SanD Total

Ba8lln -42 237 381 411 352 489 434
N o RtaI Pl 0 Items 594 274 476 541 475 807 559

NoRtl±All Items 6 30 298 522 587 542 056 609

Figure 7 1Hi Cog NSCs 75th Percentile ACWT, IPG 1/11, Non-SUADPS

1R Cog NSCs 75th Percentile ACWT
IPG 1/1l, NADEPs

Hlour s
9 0 0 ---- ------- .. .. ... ...... .. .... .... .... ... .. --

400 ..... .. .. .. ..

300..... ...

200 -- .. . .. ..

100-

0-
__________ Jux Norva Oak Nun SanD Total

Baseline 358 506 515 489 430 471
No Retall Col Items 376 641 548 491 447 498
No Retail! All Items 388 g80 677 Big 461 al8

Figure 8 1R Cog NSCs 75th Percentile ACWT, IPG 1/11, NADEPs
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1H Cog NSCs Median ACWT
IPG 1/11, SUADPS
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1H Cog NSCs Median ACWT'
IPG 1/11, SUADPS

Hours

1200 ------ . .. f

900 - - .. .. .. ..

600 -- .. .. .

300 -- .. .. .

Ohm Jinx Norya Oak PugS SanD Total

Baseline 874 1354 1184 2042 1701 985 1033
No Retail.. Col Items I 108 1538 1387 2268 1932 1181 1238
No Retail: All Items 1112 1857 1488 23391 2058 1259 1320

Without Consumer Level Inventory

Figure 11 1H Cog NSCs Median ACWT w/o Consumner Level Inventory, IPG 1/11,
SU AD PS

1H Cog NSCs Median ACWT*
IPG 1/11, Non-SUADPS

Hours
2 4 0 0 ---- ..... ..................... ...............

2 1 0 0 ................................................ .

1 8 0 0 ...............................-............. -

1 5 0 0 .............................. ..... ........... ..

300 - .. I..

Baseline 838 403 891 882 648 982 728
No Retail: Col Items MM 1098 486 903 887 968 1219 951
No Retail- All Items M 1187 539 987 959 971 1337 1040

Without Con~umfe? Level Inventory
Figure 12 111 Cog NSCs Median ACWT U/o Consumer Level Inventory, IPG 1/1l,
lion- SUADPS
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IR Cog NSCs Median ACWT
IPG 1/11, SUADPS

Hours

700----

i nx .......... O* ......... Pun .. San ........

No R ti:C Ie S oo- 86 42 504 .............. 5..... 524............ 4... .

IPG I/I, NADEP

400--.. .. ..

S00+-- ........... ... ... ..

4004

200 - 9 ... .. ... ..

100 - r ... .. ... ..

0-

Baseline se 190 34 91 27 17 4498
No Retailk col Items 8 428 35537 31 28 312
No Retailk All Items 207 38 35 34 29 43

Figure 131. R Cog NSCs Median ACWT, IPG 1/1l, SUADEPS
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IR Cog NSCa Median ACWT'
IPO 1/11, SUADPS

Hours
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Figure 1"5 1R Cog NSCs Median ACWT w/o Consum~er Level Inventory, IPG I/lI.
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